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a new look at 


Cro 


hollow conductors 


s sections of some typical hollow copper conductors produced by Ana onda American Brass Company 


Anaconda makes conductors to meet new needs 
in fluid cooling of windings, bus, and heat sinks 


Che high electrical and thermal conductivities of « oppe! 
the hig 


lized in fluid-cooled conductors to do a host of new jobs 


hest among commercial metals—are being uti 


Fluid-cooled copper conductors are making possibl 
more compact electrical assemblies to handle high cur 
rent densities and uses are growing rapidly in large elec- 


can 


by 


trical equipment. Generator output, for example 
he greatly increased, without increasing frame siz 
cooling the stator bars 

In such applications as heat sinks for power rectifiers 
and induction furnace coils—where controlled heat dis 
sipation is essential—the use of fluid-cooled ¢ opper con 
ductors is a natural 

Water-cooled windings produce the very high flu 
densities needed in the compact equipment for the 


The current 
hundred to 


ceramic magnet manufacturing process 


range in these “solenoids” is from a few 


about 2000 amperes 
Of course. the most spec tacular applic ations of fluid- 


For more information, turn to 


cooled conductors are in nuclear physics magnets 


rhese hollow conductors range from tube .182” square 
O.D. x .083 square I.D. to heavy rectangular bars with 
a round core for water cooling 

TECHNICAL ASSISTANCE. The cross sections of hollow con 
ductors shown above but a few of the many 
ways in which Anaconda American Brass is shaping 
Whatever your re 


indicate 
to meet these new needs 


coppel 
Anaconda specialists will gladly help you 


quirement 
work out the size and shape best adapted to your needs 
Anaconda American Brass 
representative Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda 
New Toronto, Ont 


For such assistance, see your 


or write: Anaconda American 


American Brass Ltd 


COPPER PRODUCTS FOR THE ELECTRICAL INDUSTRY 


Anaconda American Brass Company 
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What’s New in Materials 


At a Glance 


New Coating for Diffusion Bonding Copper 


Lacquer promotes vacuum-tight joints having high conductivity 


TFE Fiuorocarbon Compound Is Strong, Rigid 


Wear and dielectric properties useful in bearings, insulators 


Aluminum Generator Rotors Are Centrifugally Cast 


Light metal is cast around magnets, steel laminations, rivets 


Moldable Ceramoplastic for 1200 F Service Is Vacuum-Tight 


Dielectric is promising for hermetic sealing and commutators 


Urethane Elastomers Can Be Injection Molded 
New grades make large volume applications economically feasible 


Three Stainless Steels Retain Hot Hardness Better 


Molybdenum-containing grades surpass standard AISI 440C steel 


DAP Insulating Varnishes 


Diallyl phthalate now available in liquid form for electronics 


Other Contents 


Materials Engineering & Design 


SPECIAL 
REPORT 
NO. 181 


At a Glance 


Electron Beam Melting: What It Does for Metals 


Exclusive report... property data on seven metals and alloys 


New Developments in Electrical Insulation Materials 


A pplying new materials to switchge ar, transformers, motors, etc. 


Aerospace Fasteners Use New Metals 


Status of titanium, zirconium, beryllium, other new fasteners 


Ablation, Heat Sink and Radiation: Materials That Make Them Work 


A survey of the materials systems used to control heat flux 


What’s New in Foam Plastics 


A 16-page summary of new materials, processes and applications 


CONTINUED ON PAGE 3 —»> 





ou getting your 


METAL’ : 


COST SAVING: 60% 


That’s how much Jamieson Labora- 
tories estimate they save by die cast- 
ing this blower housing from Zamak 
instead of stamping from steel. Only 
with a zine die casting can they get 
the rugged thin-wall construction 
they need—tough enough to take the 
shocks and vibration encountered in 
use, yet with thin-wall sections ductile 
enough to take extensive blanking 
and forming operations after casting. 
Neither competitive die casting mate- 
rial—aluminum or magnesium—nor 
the leading injection molded plas- 
tics, can meet these demands. 

“The design is highly functional 
and extremely low cost compared to 
other methods of manufacture,” says 
Jamieson. Can you say that of your 
own choice of fabrication? Are you 
getting your metal’s worth? Remem- 
ber—Zamak gives you more for less. 


BLOWER HOUSING, WHITECAP AIR-CONDITIONED HELMET 
AWARD OF MERIT 
The New Jersey Zinc Company’s “Zine Die Casting of The Year” contest 


Die Cast by Westland Die Casting Company 





HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


THE NEW JERSEY 
ZINC COMPANY 


160 FRONT STREET + NEW YORK 38, N. Y. HORSE HEAD 
DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY PRODUCTS 
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Nomograph: Materials Costs Per Piece for Plastics Foams 
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NEXT MONTH 


High Strength Aluminum Alloys: Whe 
Stand Nou 

New Pipe Lining Process 

Introduction to Chemical Mill 

Materials Engineers Help Build Farm, Con 
structio Equipment 

Fiber-Reinforced Ceramics 

The Five Trends in Powder Metallurgy Toda 

Plastics Ma Ils Radiation Guinea Pig 

Environmental Tests for Elastomers Hou 
Good Are They! 

Zine and Plastic Dashboards 


How Temperature Affects Modulus of 16 Alloys 


eu Powder Met« llurgy Shou 











ENERAL ELECTRIC 

does. To produce 

thousands of these 

precise “dog point- 

ers” on a lower cost 
basis they redesigned for 
powder metallurgy. Instead 
of a two-part item—which 
had to be machined, punch 
pressed, deburred, re-ma- 
chined and press fit to- 
gether—one punch of the 
compacting press at Dixon 
Sintaloy, Inc. does the job. 
Each one of the dog pointers 
pressed from brass powder 
meets tolerances of + .001” 
on the diameter of the .061” 
hole and has. the smooth, 
dense properties essential 
for plating. This is accom- 
plished readily by GE to in- 
sure that the dog pointer 
matches the extra-long serv- 
ice life of the kilowatt-hour 
and other electric meters it 
is used in. 

Think big—think powder 
metallurgy. For more infor- 
mation about the applica- 
tion, design techniques and 
properties of metal powder 
parts, write today to The 
New Jersey Zinc Company 
for your copy of “Designing 
For Pressed Brass and Nickel 
Silver Metal Powder Parts.” 








| HORSE HEAD® ATOMIZED NONFERROUS METAL POWDERS ARE PRODUCED BY 


|THE NEW JERSEY | 


‘ZINC COMPANY 


| HORSF HEAD 
PRODUCTS 


This Month’s Cover: Cellular plastics design by [ee See * ae See oe oe 
. . DEVELOPERS OF BRASS & NICKEL SILVER POWDERS SETTING TODAY'S STANDARDS 


Harry & Marion Ze le nko. 
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Callitroga hominivorax...an impressive name for 
a vicious killer. Three times as large as a housefly, 
it no longer costs millions of dollars in the South- 
east, thanks to atomic radiation and the unique 
properties of Nickel Stainless Steel. 


Atoms clobber a *20-million-a-year pest 


How Nickel Stainless Steel helped 
fight costly cattle menace 


A few small flies can kill a full-grown 
steer in ten days. 

They call this killer Callitroga homi- 
nivorax, or screwworm fly. It 
cost Southeast cattlemen 20 million dol- 


used to 


lars a yeat 

Thanks to a peaceful use of atomic 
energy, the U.S. Department of Agri 
culture reports that Callitroga homini- 
vorax was completely eradicated within 
seventeen months. This achievement 
may mark a new precedent in modern 
methods of pest elimination. Over two 
billion |! 
sterilized by atomic radiation and then 
released. Because the females then laid 
sterile eggs, the screwworm fly popula- 


iboratory-raised male flies were 


tion was destroyed. 

Sterilization was accomplished by 
exposing males to gamma radiation 
from Cobalt 60 within a lead-shielded 
cask of Nickel Stainless Steel. 

Nickel Stainless Steel was chosen 
by the designers, Knapp Mills Inc., for 


MATERIALS IN 


several reasons. It gives strength and 
rigidity to the cask’s interior for greater 
handling safety. It stands up to the nitric 
acid solution used for radioactive de- 
contamination — a cleaning process that 
plays havoc with less corrosion-resisting 
And attractive 


appearance adds sales appeal to any 


metals. its sanitary, 
product. 

Are you in the atomic energy field 
...or any field 
metal with a combination of superior 
properties? Consider the advantages of 
Nickel or one of its alloys when plan- 
ning the construction of your equipment. 
Help with any metals problem is avail- 
able from Inco. Just call or write us. 


where you need a 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street smco, New York 5, N. Y. 


The Irradiator, nemesis of screwworm flies, is 
fabricated of Nicrolum*—a Nickel Stainless 
Steel to which lead has been metallurgically 
bonded. Six of these machines brought the 


fly menace under control. 


*T.M. of the designer-manufacturer, Knapp Mills, 


Inc., Long Island City, N. ¥ 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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IN MATERIALS 


... AT A GLANCE 


New glass-phenolic laminates compare faverably in heat resistance with glass- 
silicone laminates. Key to the improved laminates is a phenolic binder that Coes not 
form destructive blisters during postcuring. Typically, phenolic binders form blisters 
and delaminate during postcure, especially in 14-in. thick laminates. Erosion resist- 
ance of the new laminates is close to that of glass-silicone and far exceeds that of 
glass-melamine and glass-polyester laminates, according to the producer. 


Source: Westinghouse Electric Corp., Micarta Div., Hampton, S. ¢ 


A modified beryllium copper alloy is said to have better strength, ductility, corrosion 
resistance and machinability than presently available grades. The new alloy, expected 
on the market shortly, is nonmagnetic. 


Source: Beryllium Corp., Box 1462, Reading, Pa. 


Excellent abrasion and ozone resistance are the claims made for a modified man- 
made natural rubber (polybutadiene) now commercially available. The rubber with- 
stands temperatures down to —85 F, and has moderate resistance to fuels, solvents 
and chemicals. Potential uses: electrical insulation, fabric coatings, and mechanical 
rubber goods. 


source B. F. Goodrich Chemical Co., 3135 Euclid Ave Cleveland 15, Ohio 


Adherent gas-plated aluminum coatings on steel have been obtained successfully 
for the first time by decomposing tri-isobutyl aluminum in an argon atmosphere at 
500 F. Tests show the coating does not peel or crack when exposed 1 hr in air 
at 1000 F, followed by a quick plunge in cold water. (For more information on gas 
plating, see M/DE, Jan ’60, p 98.) 


Source J. J, Crosby, Wright Air Development D Ohi« 


Strong, low cost, woven paper fabrics may be available soon as the result of a 
new manufacturing process. Key to the method is a new device that permits roils of 
paper to be converted into narrow yarns which are then knitted or woven into 
fabrics. The fabrics are strong enough to be cleaned and used repeatedly. 


Source: R, H. Marks, Enterprise Equipment, Inc., 7800 Sovereign Row, Dallas, Ts 


Man-made diamonds over a carat in size have been developed. However, the 
developer says the diamonds are not yet of sufficient mechanical strength for indus- 
trial applications because of structural imperfections. Smaller man-made diamonds 
have been available for the last three years (M/DE, Dec ’57, p 178). 


ource General Electric Co., Research Laboratory, Schenectady, N. Y 


Two new conductive epoxy-silver adhesives are said to have good storage stability 
and good electrical properties at high temperatures. One adhesive is a two-part 
system that cures at room or higher temperatures; pot life is 90 min. The other is a 
one-part system that cures at 212 F or higher; pot life is one year. The adhesives 
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Each of these extrusions of rigid Geon by Crane Plastics, inc., Columbus, Ohio, is in use for various archi 


B.EGoodrich 


tectural applications—chiefly windows. B.F.Goodrich Chemical Company supplies the rigid Geon vinyl. 


SPECIAL 
SHAPE 


SPRING- 
BACK 


STRUCTURE 


Look how you can solve design problems 


with extrusions of 


These extrusions show how the properties of rigid Geon 
lend themselves to solving different design problems. 
The special shapes show how detail can be reproduced 

and it is easy to produce a long, smooth part, straight 


out of the die 


Other extrusions demonstrate how the springiness of 


thinner-walled extrusions gives you a spring-back char- 
acteristic for weather-stripping or rattle- proofing applica- 
tions. Still others-show the structural possibilities —how 
rigid Geon provides load-carrying strength without weight. 


rigid GEON vinyl 


At the same time, each extrusion brings you all the 
other advantages of vinyl— unusual abrasion resistance, 
resistance to chemicals, self-extinguishing properties and 
electrical advantages. In every case there’s the oppor- 
tunity to mold color right in. 

How can these extrusions solve your problems? We’d 
be glad to help you answer this question. Write Depart- 
ment NN-1, B.F.Goodrich Chemical Company, 3135 
Euclid Avenue, Cleveland 15, Ohio. 

In Canada: Kitchener, Ontario. 


B.EGoodrich Chemical Company 


a division of The B.F Goodrich Company 


For more information, turn to Reader Service card, circle No. 349 
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...AT A GLANCE 


contain a new type of conductive silver that remains stable in epoxy systems, accord- 
ing to the developer. 


Source: Isochem Resins Co., 221 Oak St., Providence 


An aluminum foil honeycomb core is said to provide sandwich panels that are 
stronger in all dimensions than conventional honeycomb core panels. Reason: cor- 
rugations in each cross-laminated layer of aluminum foil form a 90-deg angle with 
those of its neighbor, and channels in alternate layers of foil run in the same direc- 
tion. This design is said to provide high strength and rigidity in three planes. 


Source: Aluminum Co. of America, 764 Alcoa Bldg., Pittsburgh 19 


Better looking polycarbonate plastics parts are promised with the introduction 
of a new, color stabilizer resin that has the same physical, electrical and chemical 
properties as earlier grades (M/DE, Dec ’58, p 123). The producer says the new 
resin does not darken during molding, and has light transmittance values 5 to 10% 
higher than those of conventional polycarbonates. The resin is available at no extra 
cost in production lot quantities. 


Source: General Electric Co., Chemical Materials Dept., Pittsfield, Mass 


An economical process for coating the inside of metal pipe with chlorinated 
polyether, nylon, epoxy and other plastics has been developed. Powdered resins 


brought into contact with the heated pipe fuse to the inside surface in a continuous 
layer. Coatings are applied in a matter of 6 or 7 sec, considerably less time than that 
required in other pipe coating processes. (More details next month.) 

Source: Engelhard Hanovia, Inc., Newark, N. J 


A low temperature, fluxiess solder for aluminum is now commercially available. 
Previously, aluminum had to be soldered with corrosive fluxes because of the oxide 
film on the metal. Composition of the new solder has not been revealed, but the 
developer says it flows easily, has good corrosion resistance, melts at about 400 F, 
and wets aluminum readily. 


Source: Metals for Industry Inc., 299 Pavonia Ave 


A foam plastic resistant to oil and gasoline is now available as boards 18 in. wide 
by 9 ft long. The new styrene-acrylonitrile foam is designed for buoyancy applica- 
tions in boats and in floating structures that are exposed to a combination of 
stagnant water and heavy gasoline spillage. Conventional polystyrene foam is only 
moderately resistant to gasoline and oil. 

Source Dow Chemical Co., Midland, Mich 


A new high strength thermoplastic—an acetal copolymer—promises tough 
competition for presently available Delrin acetal resin. The new resin is said to 
have better resistance to chemicals, cold flow and high temperature creep than 
Delrin. Moldability is also said to be improved. Other properties, according to 
released data, are similar to those of Delrin. The new resin, called Celcon, is avail- 
able in pilot plant quantities. Introductory price is 70¢ per lb, compared to 65¢ per 
lb for Delrin. (More details next month.) 


Source: Celanese Polymer Co., Div. of Celanese Corp. of America, 180 Madison Ave., New York 16. 


Turn to page 9 for more “What’s New in Materials” 
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IMPACT STRENGTH OF 
LEAD TREATED STEELS 


TORTURE 


TESTED 
A 


3500 TIMES 
PER MINUTE 


Switching to leaded* 

Aristoloy, Ingersoll-Rand 

was able to provide the 

high impact resistance 

3500 per minute) and 

transverse strength re 

quired in these hammer 

case bushings. Use of 

leaded steel also cut ma 

chining time elimi 

nated tearing by the 

forming tool extended | 

tool life 10% and r THEE Orvision oF 

shortened grinding time ARISTOLOY COPPERWELD 
Find out about these free STEELS STEEL COMPANY 
machining lead treated — a 

steels—write for LEADED 

STEELS CATALOG today 


*iniand Ledioy License 


ARISTOLOY STEEL DIVISION 4021 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y 


For more information, turn to Reader Service card, circle No. 372 
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Two diffusion bonded assemblies show how parts can be joined when 


only the surface has been coated. 


Edge-to-surface joint assemblies are 


0.005-in. thick strips (left) and 0.025-in. thick strips (right). 


New Coating for 


Diffusion Bonding Copper 


promises lower assembly costs. Still developmen- 


tal, it may be available on mill products in future. 


@ A coating has been developed 
by Chase Brass & Copper Co., 
Waterbury, Conn., that will per- 
mit diffusion bonding of copper 
products. The joints produced re- 
tain virtually all of the high ther- 
mal and electrical conductivity of 
copper, a distinct advantage for 
many electrical and electronic ap- 
plications. 

The coating itself is a lacquer 
which carries a dispersion of fine- 
ly ground  phosphorous-copper 
powder. Although the coating is 
not commercially available at this 
time, experimental samples can be 
obtained from Chase Brass. Fu- 
ture plans include the marketing 
of the coating itself, as well as 
precoated copper mill products. 
Three ways to use coating 

There are three methods for 
making diffusion bonded joints: 

1. Coating is applied to the cop- 
per mill product or fabricated 
part prior to joining by diffusion 
bonding. 

2. At least one of any two com- 
ponents to be joined is made of 
copper strip coated prior to final 
rolling. 

3. An insert of thin-gage pre- 
coated strip, coated on both sides, 
is used to join any two compo- 
nents made of uncoated copper 
strip or other mill form. 

Diffusion bonds cannot be made 


with brass containing more than 
5% zinc. However, a satisfactory 
braze type of joint, with a sepa- 
rate phase at the bond line, is 
produced when the technique is 
applied to brasses with a zinc con- 
tent of up to 30%. 

Assembly simplified 

Use of copper strip, rod, wire 
and tube which are coated for dif 
fusion bonding may lead to pro- 
duction economies by simplifying 
assembly operations. The integral 
coating may make it more prac- 
tical to automate joining opera- 
tions that must now be done man- 
ually. 

Use of diffusion bonding should 
also provide savings in some ap- 
plications where joining 
materials are now used. For ex 
ample, major 
vanced electronics equipment for 


costly 
elements of ad- 


radar, missiles and space satel 
lites incorporate complex copper 
assemblies which cannot be made 
with common, low cost joining 
techniques such as soldering. It is 
anticipated that diffusion bonding 
will be useful in those applica- 
tions where a requirement exists 
for joints which are vacuum- 
tight, free of high vapor pressure 
constituents, and able to operate 
at elevated temperatures. 

Other possible applications in- 
clude electric motors, generators, 


/ 
Whit pou) Sango 


transformers, control equipment, 
switchgear relays, high frequen- 
cy power generators, microwave 
devices, semiconductors and heat 
exchangers. 

How does it work? 

Diffusion bonding itself is per- 
formed by heating the coated 
parts at 1700 to 1800 F in an 
inert atmosphere (such as hydro- 
gen) for 5 to 15 min, during 
which time the lacquer carrier is 
volatilized. Reasonably good con- 
tact of mating surfaces is re- 
quired for successful diffusion 
bonding. The accompanying photo 
shows two examples of diffusion 
bonded specimens. 

The coating can be applied to 
copper strip before it is rolled to 
finish gage or, alternatively, ap- 
plied to fabricated parts before 
final assembly. Several types of 
bonds can be achieved: complete 
diffusion, brazed, or a combina- 
tion of the two. All three make 
satisfactory joints. 

Coated strip can be annealed in 
a nonoxidizing atmosphere and 
fabricated by the usual _ tech- 
niques of blanking, deep drawing, 
etc. Only reasonable care is re- 
quired in handling the coated 
metal. 

Mechanical properties lowered 

After exposure at the diffusion 
bonding temperature, the 
metal is fully annealed. The pro- 
therefore, be used 
with treatable alloys 
when wrought mechanical proper- 
ties are required. In some cases 
subsequent mechanical working, 
such as coining or internal expan- 
sion, may mechanical 
properties. In other cases physical 
properties may be the important 


base 


cess cannot, 
nonheat 


increase 


design criteria and, since these 
are not critically affected by the 
bonding process, the annealed me- 
chanical properties will be satis- 
factory. 


For more information, circle No. 601 
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Ring bearings must permit rotation and 
maintain. strength at 300 F. High thermal 
expansion of TFE caused rings to buckle. 
RESULTS OF CHANGE: Fluorosint 
rings provided lower expansivity and re- 
quired strength and wear resistance. No 
wear detected after 10,000 rotations. 


High temperature bearing must operate at 450 F. Metal bearing (left) 
wore and scored the shaft in less than three months. RESULTS OF 


CHANGE: Fluorosint bearing (right) has ope rated for more than a year at 


0 ; wth no sign of deterioration. 


New TFE Fluorocarbon 


First announced two years ago (M/DE, May ’58, p 144), it also resists wear and has 
good electrical and thermal properties a report on latest data and uses 


Corp., subsidiary of Polymer Corp. 


by W. J. Davis, Hales 


ances. Inherently, the material's 
cost is comparable to that of un 
modified TFE fluorocarbon; ini 
tially, however, cost may be 


property ot an deformation under load, 2 high 


@ Improve one 
engineering material and you usu flexural modulus of elasticity, 3 
high hardness, 4) high permissi 
ble PV range, 5) low and consis 
tent coefficient of thermal expan slightly higher. 
sion, and 6) excellent retention of Physical properties 
TFE’s basic electrical and chem The new material can outper 
form both nylon or TFE as an 
Table 1 compares typical prop unlubricated bearing. Fig 1 shows 
erties of the material with those that Fluorosint can operate at 
Pont’s Teflon) of unmodified TFE fluorocarbon much higher PV values (load per 
The new material, called Fluoro and nylon. A typical range of unit area times shaft surface 
sint, consists of TFE resin com- properties obtainable with com speed) than either of the other 
pounded with new proprietary in mercial filled or reinforced TFE materials. This improved perform 
organic materials. Many filled and materials is also included for com ance permits the material’s use at 
reinforced TFE fluorocarbons are parison (remember, however, that elevated temperatures where ny 
Compari- the ranges given for other com lon degrades and TFE deforms 
son with each type would be im- mercial materials are ranges ob readily. 
possible here. The purpose of this tainable for each property, and Fluorosint can be used _ in 
article is to present all design data that a combination of the best 
material, values shown is not generally ob 


ally sacrifice others. Now a com 
pounded TFE fluorocarbon mate- 
provides 


rial is available that 


maximum compressive strength, 
rigidity and wear resistance, with 
no sacrifice in the inherent elec ical properties 
trical, chemical or thermal prop 


erties of TFE fluorocarbon Du 


commercially available. 


stressed applications at tempera- 
tures as high as 500 F. At 500 F, 
Fluorosint retains a flexural mod- 


available on this new 


primarily in comparison with un 
modified TFE and nylon. ... You 
make the comparison with other 
TFE compounds. 
Highlights in brief 

The most outstanding proper 
ties of the material are 1) low 
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DESIGN 


tainable in a single material). 

In stock shapes, Fluorosint is 
available as rod, disk and tubular 
bar; sheet production is being 
considered. The material can be 
cold pressed and sintered to ex 


tremely close dimensional toler 


ENGINEERING 


ulus of 144,000 psi, as compared 
with 6500 psi for unreinforced 
TFE (nylon’s melting point is 
about 500 F). 

Fig 2 compares hardness vs tem- 
perature for the new material with 





Insulators for the electrode of an infrared Supports for feedback assembly of a stable local oscillator (stalos) 
analyzer need good dielectric properties, low require good dielectric properties, resistance to cold flow, and low 
thermal expansion, and chemical inertness. TF'E’s thermal expansion. Also, low dissipation factor at uhf, and reten- 
high expansivity caused spurious signals. RE tion of properties at 230 F. TFE parts were subject to cold flow. 
SULTS OF CHANGE: New material had ea RESULTS OF CHANGE: New materials met all requirements 
pansivity similar to that of aluminum housing, vith no distortion, permitting simple assembly and reassembly 
yet maintained other useful properties of TFE. with no mismatch. 


Compound Is Strong, Rigid 


that of unfilled TFE and nylon TABLE 1- COMPARISON OF PROPERTIES 





Fig 3 compares compressive stress 
versus deformation with that of Un Commercial 
TFE fluorocarbon at various tem- modified Compounded 
Material »> TFE TFE 
The a a ; : Fluoro Fluoro 
The material’s relatively wide —_— outiaie Nylon wantin 
service temperature range empha 
sizes the importance of thermal PHYSICAL PROPERTIES 
Specific Gravity 2.3-2.4 2.1-2.2 1.14 
; - , . Tensile Strength, 1000 psi 1-2.5 1.5-3.0 9-12 0.5-8.0 
s able ‘xpans ) 
hown in Table 1, expansion of Elongation, % 10-200 75-300 25-200 5.900 
the new material is lower than Flex Mod of Elast, 1000 psi 
that of either TFE or nylon, and At 75F 465 50-90 200-420 75-200 
lower than that of other known At 212 F 440 28.5 70-95 50-115 
c yi" 
filled TFE materials, except fiber At 500 F ; 144 6.5 10-25 
' ’ - : ; Deformation Under Load 
backed laminates. Fig 4 shows (1200 psi: 24 hr) 
effect of temperature on thermal At 200 F 2 0.2 14-18 1.0-3.0¢ 0.4-10 
expansion. Note that thermal ex At 500 F D621 1.2 22-30 — 10-20 
pansion of Fluorosint is of the Hardness (Shore) 070-75 050-60 | 075-85 D60-65 
iia eiiain of ol : , PV Range (unlubricated): 15,000 1000 5000 1000-10,000 
Ee ee ee Coef of Friction ‘ 0.16 | 0.12-0.24 | 0.19-0.37 | 0.15-0.25 
and is only twice that of steel Lin Coef Ther Exp, 10-5 
The low expansion of the mate 70-140 F D696 1. 
70-400 F D696 1 


peratures. 





expansion characteristics. As 


1 Toa 5-5.5 3-6.5 
rial also minimizes effect of 4 9.5 4-8 
thermal shock. Fig 5 compares ELECTRICAL PROPERTIES 
effect of thermal shock on dimen Dielectric Strength (0.08 in.), v/mil..| D149 300-400 400-500 | 300-400 200-400 
sions of Fluorosint and unfilled Surface Resistivity, ohms D257 3.6 x 10” 3.6 x 10! 3.6 x 10" 
TFE. Volume Resistivity, ohm-cm D257 1 x 10% 1 x 105 4.5x103 1 x 105 
El —_ ical , Dielectric Constant (60-10° cps) D150.. 3.3-3.45 1.95-2.10 4.le 2.4-5.0 
ectrical, chemical properties Dissipation Factor (60-10° cps) D150. | 0.0005-0.001 | 0.0005 | 0.014 | 0,0005-0.01 
As shown in Table 1, Fluoro- 








‘ . ‘Du Pont’s Teflon 
Sint retains the bulk of unmodi "Values generally given for equilibrium moisture content in air, i.e., 2.5% 

fied TFE fluorocarbon’s excellent Includes general range of values for both filled and reinforced materials; bear in mind that 
¥ optimum values for each property are not obtainable in one material 

electrical insulating characteris- ‘At 2000 psi and 122 F 

tics Dielectric strength, surface *Load per sq in. of bearing area times velocity in ft per min 
: A ‘Tested with thrust washer device against steel plate, at PV 
and volume resistivity and dissi At 60 eps 


of 1000 
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TABLE 2—-TOLERANCES FOR 
SINTERED FLUOROSINT PARTS (IN.) 





DIAMETER, IN. 
0to% 
% to” 
% tol 
l to ly 


LENGTH, IN 
Under % 
% to ¥ 
¥% tol 

l to2 


+0.001 
+ 0.002 
+0.003 
+0.005 


+0.002 
+0.003 
+0.005 
+0.015 





pation tactor 
changed, Dielectric 
somewhat higher. 
The new TFE composition is 
also quite similar to unmodified 
TFE in that it is inert to almost 
all chemicals. It is affected slightly 
by long term exposure to hot con- 
centrated alkali solutions. In cer- 
tain applications it has outlasted 
type 316 stainless steel in caustic 
soda at 180 F. It is unaffected by 


virtually un- 
constant is 


are 


La<- 

8 

PV « 1OOC 
1—Wear vs PV factor. Tests 
run on special thrust bearing device 
Mating surface of steel was hardened 
to Rockwell C65; surfaces unlubri- 
cated. Surface speed was 85-400 fpm; 
load, 10-200 psi. 





were 


>= 7 — 
vas 


PF xi 
- 


Therma! Expansion 
n 5s 


Nylon 
——— 


Aluminum 





Temperature, F 


4 Coefficient of thermal expansion 
vs temperature. 
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organic compounds except a few 
fluorinated compounds such as the 
Freons which cause swelling. 
Forming, fabricating 

Fluorosint is molded by the 
same cold pressing and sintering 
procedure used for molding un- 
modified TFE fluorocarbon, How- 
ever, close tolerances on moldings 
are relatively easy to hold. Fig 6 
compares’ generally obtainable 
tolerances on molded Fluorosint 
with those of nylon and unmodi- 
fied TFE. Table 2 shows toler- 
ances easily obtainable in relation 
to size. 

Size and shape 
affecting size and shape of metal 
powder parts generally apply to 
molded Fluorosint parts. When- 
ever possible, eliminate sharp 
Avoid abrupt changes 
in cross section. Avoid narrow 
splines as they require expensive 
die maintenance. Secondary ma- 
chining will be required for radial 


Design rules 


corners. 


Durometer [ 


Hardness 


2a 5X 400 500 60 


Temperature, F 


2—Hardness vs temperature. 


n 


Fluorosint 


00 200 300 400 500 
Temperature Before Water Quench, F 


After Therma! Shock, m 


Change From Original Dimensions 





600 


5—E ffect of thermal shock on dimen- 
sions of part. 


o 
a 
- 


Stress 


Compressive 


projections, reentrant angles, in- 
ternal grooves, undercuts, threads 
and lateral holes. As-molded sur- 
face finish is generally 32 , in. or 
better. 

Machining—Because of its lower 
thermal expansion and improved 
dimensional stability, Fluorosint 
can be machined to close dimen- 
sional tolerances much more eas- 
ily than unmodified TFE fluoro- 
carbon. It can be machined at 
speeds and to tolerances similar 
to those obtainable in nylon. How- 
ever, the comparatively abrasive 
nature of the material requires 
that carbide cutting tools be used. 
machining practice ap- 
plicable to all thermoplastics 
apply. Carbide tools should be kept 
sharp and provided with adequate 
clearance. Tools must be care- 
fully honed. Vibration and chatter 
must be avoided. In general, very 
high with relatively low 
feeds produce the best results. 


Good 


speeds 


For more information, circle No. 602 


TFE 
a a | 
60 80 
Deformation, % Original Thickness 


3—Compressive stress vs deforma 
tion at various temperatures. 





Fluorosint 


> 


2 
Linear Size,in 


6—General dimensional tolerances of 
molded parts. 
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it’s Finished rotor is machined before the imbedded 


magnets are permanently magnetized. The rotors are 


4done used in transportable motor-generator units. 


1 Preheating the rotor assembly 
(above) and the centrificast (below) 
improves bonding and_ eliminates 


babes, Aluminum Generator Rotors 
Are Centrifugally Cast 


Lightweight generator rotors are being made by centrifugaliy 
casting aluminum around the steel laminations, magnets and 
binding rivets. American Marc Inc., 1601 W. Florence Ave., 
Inglewood, Calif. uses this method to assure complete penetra- 
tion of the steel structure with a material that is light, nom- 
magnetic, and strong enough to provide structural permanency. 
Use of aluminum instead of iron saves about 80% of the rotor 
weight. Here is how they are cast. 


2 Cover mold is lowered over the 3 Aluminum is poured into the cover mold 4 Finished casting is 
rotor positioned on the spin table for through the funnel. The rotor spins at 800 rpm removed and is ready 
casting. until aluminum penetrates the entire structure. for machining. 
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Moldable Ceramoplastic for 1200 F Is 


lt maintains high resistivity 
when hot, and wets metal 
inserts to provide hermetic 


seals automatically when 


molds d 


Hermetically sealed paris made of 
new ce ramoplastic. Top to bottom 

v hip detector plug for aircraft crank- 
case; connector for electric hospital 


ind commutator for auto. 


| t acaitne 


& 
& 





@ A ceramoplastic dielectric that 
can operate continuously at tem- 
peratures as high as 1200 F can 
now be molded into precise, com- 
plex parts. Previously it had been 
available only in a machinable 
grade. 

The new material, 
Supramica 620 BB, is produced by 
Mycalex Corp. of America, Clifton 
Blvd., Clifton, N. J. Like the ear! 
ier Supramicas, the new material 


known as 


is a mixture of synthetic mica and 
lead borate glass binder 

Hermetic seals and commuta 
tors appear to be two major poten- 
tial applications. 

Many properties improved 

Properties of the new grade are 
compared with those of the best 
high-temperature moldable grade 
previously available, Supramica 
560, in the accompanying table 
The five most important improve 
ments are these: 

1. Volume resistivity at 932 F 
is the achieved in 
these materials: 1 x 10° ohm-cm 

2. The T, (the tempera- 
ture at which a volume resistivity 


highest yet 
value 


of 1 x 10° ohm-cm is obtained) has 
been boosted almost 500 °F to 
about 1150 F. 

3. Heat distortion temperature 
based on 264 psi load has been 
raised almost 230 °F to about 
1100 F. 

4. Dimensional stability is main- 
tained about 270 °F higher. The 
continuous operating limit for the 
new material is at least 1200 F 
and possibly higher, according to 
Mycalex spokesmen. 

5. True hermetic seals, which 
can be achieved in the molding 
process itself without extra steps, 
show helium leakage rates of less 
than 2 x 10-*° cu cm per sec 
equivalent to less than 1 cu em in 
150 years—after severe environ- 
mental cycling. 

Other important properties: its 
thermal expansion coefficient close- 
ly matches those of many common 
metals and alloys, and its inorgan- 
ic nature makes it impervious to 
oil, water, humidity and organic 


solvents. Loss factor is low, di- 
electric strength is high, and the 
material will not carbonize to pro- 
duce a conducting path. 

The material is moldable to 
what the producer calls “gage-like 
tolerances.” 

How parts are made 

The new 620 BB grade and the 
lower-temperature moldable Su- 
pramicas are made in the form of 
pellets. These are heated in a 
furnace at a temperature high 
enough to melt the glass binder, 
producing a viscous molten mass. 
This is forced into cooler molds 
under high pressure. The mold- 
ing is removed when it has cooled 
the melting point of the 
glass binder. 

In the case of 620 BB, furnace 


below 


HOW NEW CERAMOPLASTIC 
COMPARES WITH OLDER ONE 





Supramica Supramica 
Grade » 560°" 620 BB 





ELECTRICAL 
Dissip Factor (1 Mc) 0.0020 0.0023 
Dielec Const (1 Mc) 6.7 8.8 
Loss Factor (1 Mc) 0.014 0.020 
Dielec Str (1/8 in. 

thk), v/mil 350 270 
Arc Res, sec 250 300 
Vol Res, ohm-cm 

77 F 1 x 104 1x 10 

212 F 2 x10" 1x 10" 

932 F 1x 10° 

THERMAL 

Max Operating Temp 

(unstressed), F 1200 
Heat Dist Temp (264 
psi), F 870 1100 
Coef of Ther Exp (68 
572 F), 10-* per °F 6.3» 5.2 
Ther Cond (212 F), 
Btu/hr/saft/°F /ft. 0.362 0.290 
Te Value, F 662 | 1148 

MECHANICAL 
Ten Str, psi 4000 | 5000 
Compr Str, psi 25,000 30,000 
Flex Str, psi 12,000 12,000 
Mod of Elast, 10® psi 80 | 12.0 
Charpy Impact Str, 

ft-Ib/sq in. 0.4 1.2 
Rockwell M Hardness 120 110 
Specific Gravity 2.7 3.8 








*Best high-temperature moldable grade pre- 
viously available 
>32-572 F 





Vacuum-Tight 


temperature is over 1800 F and 
mold temperature about 700 F. 

Supramica parts are made on a 
custom basis by Mycalex Corp. of 
America and two. subsidiaries 
These companies also produce com- 
ponents using the older type of 
glass bonded mica (Mycalex) in 
which natural, not synthetic, mica 
is the principal constituent. 


New grade’s nature differs 
Although the chemical composi- 
tion of both Supramica 620 grades 
-the BB moldable grade and the 
older machinable grade—is simi- 
lar to that of the earlier Supra- 
micas, there is an important phys- 
ical difference. Unlike the earlier 
grades, the 620’s are produced by 
precipitating the synthetic mica 
phase from solution in the glass, 
resulting in a fine crystalline dis- 
persion of randomly oriented mica 


flakes. It is this fine, recrystal- 
lized structure that is responsible 
for the significant improvement 
in high temperature properties 
and vacuum tightness compared to 
earlier Supramicas. 

Until now, the benefits of this 
modified structure were available 
only in a sintered form that had 
to be machined to shape. The pro- 
ducer will not give any details on 
how the moldable form was finally 
developed. 

The new structure does not ap- 
pear to be more costly to achieve 
than the old one, the company 
says. As a result, it does not ex- 
pect that parts made of Supra- 
mica 620 BB will carry a price 
premium, 

Applications 

Most of the early applications 
of Supramica 620 BB seem to be 
aimed at taking advantage of its 
unique hermetic sealing possibili- 
ties. Its molding temperature is 
high enough to allow the glass 


binder to wet most common met- 
als, so that seals of high integrity 
can be formed with metal inserts 
in complex configurations directly 
in the molding process. One re- 
striction: molding temperatures 
are too high to allow sealing with 
semiconductor, or solid-state, ma- 
terials. 

A second major area of use 
Operating 
small 


may be commutators. 
temperatures in many 
motors—in automobiles, for ex- 
ample—are getting too high for 
organic commutators, Mycalex 
spokesmen say. They believe that 
Supramica 620 BB components in 
volume quantities will be able to 
meet the cost restrictions. 


In general, the new material 
shows promise for applications 
that require excellent dielectric 
properties, ability to withstand 
high service temperatures, com- 
plex configurations, and high re- 
liability. 


New Moldable Urethane Elastomers 


Precise, complex parts of abrasion resistant rubber 
now available in economical volume production 


Abrasion resistant parts such as these gears and drive wheels can now be 
produced by economical injection molding techniques. 


@ Now you can get the abrasion 
resistance, toughness and strength 
of urethane elastomers in parts 
produced by high speed, multiple 
injection molding  tech- 
niques. From the standpoint of 
production speed and cost, these 
elastomers now appear to be com- 
petitive with plastics for the first 


cavity, 


time. 

Developed by Mobay Chemical 
Co., Penn Lincoln Pkwy. West, 
Pittsburgh 5, Pa., the materials 
are called Texin. At present, one 
injection molding grade is avail- 
able in development quantities. It 
has a hardness of Shore A92., This 
grade and a softer Shore A80 
grade can also be extruded. Other 
grades in a range of hardnesses 
are in research. 

Properties of the materials are 
said to be essentially the same as 
those of liquid cast urethane elas- 


For more information, circle No. 603 
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600 SERIES 


THE FORGEABLE BEARING ALLOYS THAT 
STAND UP ON THE REALLY TOUGH JOBS! 





600 ALLOY NOSE BEARING WITHSTANDS 
THE PUNISHING SHOCK LOADS OF AN 
IMPACT WRENCH 


This heavy-duty impact wrench takes the rigorous 
punishment of hard industrial use right on the nose... 
and right on the 600 Series nose bearing. This bearing was 
especially chosen by the manufacturer because of its ability 
to absorb a range of 1600 to 1800 impacts per minute at a 
torque of from 0 to 250 foot pounds. By specifying 600 bearing 
alloy, the manufacturer gets superior performance from his 
finished product. 


600 ALLOY RATCHET AND DRIVE GEAR BEARING 
TAKES THE TERRIFIC POUNDING OF A 
HIGH POWERED CHAIN SAW 


Professional woodcutters give chain saws a rough time for 
hours on end, all year round, and these rugged saws must be 
built to take punishment. With chain speeds up to 3000 feet 
per minute, the ratchet and drive gear bearings, for example, 
must have a very high strength, hardness and good resistance 
to wear with minimum lubrication. That’s why 600 Series 
Alloy was specified for both parts . . . the ratchet is a forging 
and the bearing was produced from 600 Series rod. 








MUELLER BRASS CO. SPECIALIZES IN ALLOYS FOR DIFFICULT APPLICATIONS 


a The alloys available from the Mueller Brass Co. range from those having high 

For complete engineering data, write hardness and wear properties, to alloys that must possess excellent electrical 
today for Special Alloys Kit No. 13. conductivity, and ones that must have free-machining properties. Let our 
i engineers help you select the alloy best suited to your exact application 


BME MUELLER BRASS CO. PORT HURON 21, MICHIGAN 


For more information, turn to Reader Service card, circle No. 390 
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tomers of comparable hardness 
(see accompanying table). Intro- 
ductory development price is in 
the $1.50 per lb range (about 6.8¢ 
per cu in.). Although Mobay is 
understandably reluctant to pre- 
dict future commercial price, in- 
creasing volume may reduce price 
considerably. 

Most urethane elastomers in 
the past have been processed by 
liquid casting techniques, followed 
by an oven cure (see “Solid Ure- 
thane Elastomers,” M/DE, Oct 
59, p 92). Some types have been 
processable by compression mold- 
ing; also millable gum types have 
been available, as well as one 
thermoplastic type. The previ- 
ously available thermoplastic type 
(Estane, produced by B. F. Good- 
rich Chemical Co.) has been proc- 
essed for the most part by extru- 
sion or calendering. 

How they are molded 

The new Texin materials are 
supplied as granular thermoplas- 
tic compounds. According to Mo- 
bay, injection molding cycle times 
are comparable to those of poly- 
ethylene and polystyrene. The ma- 
terials have low mold shrinkage 
and their good flow characteristics 
permit use of multiple cavity 
molds. 

As molded, the 
quasi-thermosetting, i.e., they have 
a degree of crosslinking. Postcur- 
ing, though not necessary, in- 
creases crosslinking and improves 


materials are 


resistance to compression set and 
solvents. Recommended postcure 
is 8-10 hr at 230 F, or 1-2 hr at 
284 F. Other properties, such as 
strength, modulus and electrical 
properties are only 
slightly affected by postcuring. 
The materials are sufficiently 
thermoplastic as molded to permit 
reprocessing of scrap. Mobay re- 
ports it has reprocessed scrap ma- 
terial four times without obvious 
degradation. After postcure, the 
materials are thermosetting and 
cannot be effectively reprocessed. 


said to be 


How they compare 

It is too early to tell just where 
the materials will fit. In the past, 
urethane elastomers have gained 
growing acceptance for parts re- 
quiring extreme resistance to 


TYPICAL PROPERTIES OF TEXIN 
VS OTHER ELASTOMERS 





Na- Neo- 
Texin tural | SBR |prene 


Material =» 





Hardness 
(Shore) A80 | A92 | AGS | A6G2 | A72 
Ten Str, psi.| 6500 | 4500 | 3800 | 3900 | 3800 
Elong, % 550 | 550; 440; 570; 470 
Elong Set, 
. Se 30 45 25 12 10 
Mod, psi 
100% 600 | 1150 | 450) 250; 470 
200% 950 | 1550 | 1200 | 600 | 1300 
300%. 1500 | 2050 | 2250 | 1379 | 2300 
Tear Str, 
psi 300 





300! 100! 50] 75 





abrasion and wear, such as wheels 
for materials handling trucks, air- 
plane tail wheels, traction drive 
wheels for 
have 


wheels, and contact 
abrasive grinders. 
been primarily large parts, which 
lend themselves to liquid casting 
techniques. 

From the stand- 
point, urethane elastomers occupy 
aunique position between rubbers 
and plastics. They are generally 
stronger, harder and more rigid 
than most rubbers, but not as 
strong, hard or rigid as most 
thermoplastics (with the excep- 
tion of such materials as poly- 
ethylenes and vinyls). But ureth- 


These 


performance 


ane elastomers provide resilience, 
toughness and abrasion resistance 
not often found in plastics. 

Much depends on what happens 
to prices. At present, Texin may 
compete with such materials as 
neoprene, nitrile and polysulfide 
(Thiokol) rubbers. Though the 
materials cost of Texin is sub- 
stantially higher, the injection 
molding process could bring the 
cost of the final part down to a 
competitive level. 

Should prices come down in the 
future, Mobay feels Texin may be- 
come useful for certain parts now 
being molded in such plastics as 
nylon (98¢ per Ib; 4¢ per cu in.), 
acetal (80¢ per lb; 4.1¢ per cu in.), 
and possibly ABS plastics (50-60¢ 
per Ib; 1.9-2.3¢ per cu in.). 


Extrusion looks promising 

Initial work at Mobay indicates 
the material may hold promise for 
extruded tubing, film and fiber. 
Tubing could offer advantage as 
an abrasion resistant sleeving for 
such applications as hydraulic 
lines, or it could be used for han- 
dling abrasive slurries. The poten- 
tial as an extensible fiber has not 
been thoroughly evaluated as yet. 
Another possibility would be blow 
molded parts to form tough con- 
tainers. 


For more information, circle No. 604 
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Seals, gaskets and diaphragms make use of urethane’s combination of 


resilience and abrasion resistance. 
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WHICH OF THESE STAMPINGS 
COSTS LESS WITH PRECISION STEEL? 


of fact. The design requirements of the finished parts 
closer than standard tolerances. But in an intricate, 


All of them, as a matter 


may —or may not—call for 
a variation of 0.003” could result in costly production 


high-speed operation 
constant tool adjustment, a high percentage of 


problems— frequent delays 
&L strip steel cold rolled to precision tolerances, you can expect uniform, 

free stamping. The reduced production costs plus the increased product 

lity will more than offset the slightly higher initial cost of precision steel. 

The key to J&L’s superiority in strip steel processing is its ability 

to produce to standards more exact and precise than those in 


nation of specialized equipment and techniques, plus % rf Ri FE 


ire available to solve your stamping problems. For 
ill your J&L Stainless and Strip Division repre- LOW CARBON + HIGH CARBON + ALLOY + STAINLESS 


r write to Dept 359 TEMPERED SPRING STEEL + ZINC AND COPPER COATED 


Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 


For more information, turn to Reader Service card, circle No. 449 





Three Stainless Steels 


retain hot hardness better than 
standard AISI grade 440C 


® The accompanying graph shows 
how three new stainless steels 
Lesco BG41, BG42 and BG43 


86 42 and 43 


=e 
400 600 800 1000 


Testing Temp, F 


Hordness at Temp, Rockwe 


Hot hardness of neu Latrobe Steel 
Co. alloys exceeds that of AISI Type 
i40C stainless steel. All specimens 
held at temperature for 30 min be- 
fore testing. 


retain their hardness at elevated 
temperatures. The three steels 
were recently announced by the 
Latrobe Steel Co., Latrobe, Pa., 
and are modifications of AISI 
Type 440C. Compositions are com- 
pared with that of Type 440C in 
the accompanying table. 

In all three 
grades, chromium content is de- 


Molybdenum is key 


creased and molybdenum substi- 
tuted for improved high tempera- 
ture properties. In _ addition, 
BG42 and BG43 contain increased 
vanadium for better wear resist- 
ance, 

All three steels are available as 
air melted stock, and BG41 is also 
consumable 


being produced by 


DAP Insulating Varnishes 





are hard, 

resist chemicals, and 
withstand heat generated 
during soldering 


MORE WHAT’S NEW IN MATERIALS 


Aluminum alloys for 
engines 

Brightener for zine 

New plating processes 

Improved MIG welding 

Large zine pigs 

Extruded aluminum 
tubes 

Metal forming 
lubricant 

Sanitary vinyl film 

Aluminized fabrics 

Spot plating technique 


Zine lithographic plates 

Polyethylenes for films .. 

Galvanized sheet 

Wood fastener 

Tough tool steels .. 

Silicone potting resin 

Corrosion resistant 
plastic 

Strong columbium steels . 

Refractory cement 

Bright stainless steel 

Optical materials 

Other news 


COMPOSITIONS COMPARED (%) 





Steel 
a C Cr Mo 


| 





440C 1.05 | 165 | 0.50 | 
BG41 105 | 145 | 40 | 0.12 
BG42 1.15 14.5 40 | 10 


BG43 120 | 145 | 40 | 20 


| 
| 
| 
| 
| 
| 








vacuum arc melting. 
Latrobe plans to vacuum melt 
BG42 and BG43 in the near 
future. 

Heat treatment—The steels are 
austenitized between 2050 F and 
2150 F and oil quenched. After a 
15-min refrigeration treatment at 

100 F to transform retained 
austenite, the three compositions 
are double tempered at 1000 F for 
2 hr. Hardness after this treat 
ment is 62-64 Rockwell C. The 
steels may be tempered at 300 to 
400 F before the refrigeration 
treatment to minimize the danger 
of cracking. 


electrode 


For more information, circle No. 605 


® Diallyl phthalate (DAP), al- 
ready widely known as a molded 
insulation for electronic parts, is 
now available in liquid form for 
coating, sealing, dip encapsulation 
and laminating applications. 

The new series of DAP var- 
nishes, announced by Food Ma- 
chinery and Chemical Corp., 
Chemical & Plastics Div., 161 East 
412 St., New York 17, appears 
promising for many electronic 
components. In addition to resis- 
tors (see photo), the varnishes 
can be applied to capacitors, trans- 
formers, form-wound coils, motor 
windings, transistors, diodes and 
similar parts. 

The coatings are said to offer 
excellent resistance to moisture, 
chemicals, corrosive gases, fun- 
gus, weathering, and aging over a 
wide temperature range. 
Varnishes dipped, baked 

Components are usually coated 
by dipping in a resin solvent solu- 
tion. This is followed by a drying 


(continued on p 165) 
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lrenchtown engineered ceramics 


FRENCHTOWN PORCELAIN COMPANY @ 


Extremes in size shown 
by Frenchtown Products 


The widest range of diameters 
in the alumina ceramic industry 
is demonstrated by two ceramic 
products currently being made at 
Frenchtown Take, for example, 
the huge cylinder used in hydro- 
gen fusion experiments within 
the C-Stellerator at Project 
Matterhorn, Princeton, New Jer- 
sey Measuring 21" 0O.D. by 
16 1/2" I.D. by 66" long, fired, 
this tube is produced by casting 
in plaster molds. A cycle of 
over 10 weeks is required from 
the preparation of mold until 
the ware is removed from the 


kiln. Weighing over 1500 pounds, 
these rough castings are be- 
lieved to be the largest ever 
produced in aluminum oxide ce- 
ramic’s. Subsequent diamond 
grinding to precise final di- 
mensions consumes another 8 
weeks 


Contrast the above with mini- 
ature semi-conductor packages, 
measuring .050" 0.D. by .030" 
I.D. by .010" thick, number- 
ing 600,000 pieces per pound. 
Both are made from the same 








material, 
#4462 


ceramic 
well—known 


alumina 
Frenchtown's 
Almanox.® 


If you would like to investi- 
gate how Frenchtown engineered 
ceramics can make your product 
better, write stating your prob- 
lem. A blueprint or sketch with 
specifications will bring com- 
plete information. 





Beryllium Oxide Ceramics 
now offered 
by Frenchtown 


Combining excellent electri- 
cal properties with high thermal 
conductivity, Frenchtown beryl— 
lium oxide ceramics are avail-— 
able in molded and extruded 
shapes. An extensive series of 
compounds with beryllia con- 
tents up to 95% affords the user 


FRENCHTOWN 





NEW JERSEY 


choice of properties, 
great mechanical 


a wide 
including 
strength. 


Frenchtown's Molcote® metal-— 
lized coating may be applied to 
selected areas for subsequent 
assembly with metal parts 
through brazing or high-tem 
perature soldering. Nickel, 
copper, gold and other plated 
metals are applied over the 
Molcote® as specified. 


Demand for beryllium oxide 
ceramics as semi-conductor 
packages indicates a widespread 
acceptance of this material for 
use where heat—sink function is 
coupled to that of electrical 
insulator. Nuclear instruments 
and control apparatus also make 
extensive use of beryllium ox- 
ide's unique properties. a 
Frenchtown Sales Engineer would 
be happy to discuss specific 
problems with you involving the 
use of these versatile ceramics. 
No obligation, of course. 





Semi-conductor Package 
Ceramics by Frenchtown 


Headers, pads, cases, mounts, 
and other semi-conductor pack-— 
age items are being supplied by 
Frenchtown. Available in alumi- 
num oxide and beryllium oxide 
ceramic materials, these spe- 
cialties are offered either 
plain or metallized. Frenchtown's 
Molcote® metallized coating can 
be applied to specified areas 
for ceramic-metal assembly by 
brazing or high-temperature 
solder. Complete packages, in- 
cluding lids, bottoms, leads, 
and other metal parts are pro- 
duced to order. 


Of special interest are diode 
mounts with beryllium oxide 
pads, providing excellent heat-— 
sink characteristics, combined 
with-electrical insulating 
properties. Literature is avail- 
able. Ask for Bulletin 1060. 


For more information, turn to Reader Service card, circle No. 388 
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Two Plastics Meetings Well Attended 


Two meetings in the 
plastics industry were notable for 
their exceptionally high attend- 


recent 


ance. 

During the last week in Janu- 
ary about 2500 members of the 
Society of Plastics Engineers 
gathered in Washington for their 
17th annual technical conference. 
And two weeks later, approxi- 


mately 1250 members of the So- 


ciety of the Plastics Industry met 
in Chicago for the 16th annual 
conference of the Reinforced Plas- 
tics Div. 

Many developments of interest 
to the materials field were de- 
scribed in both meetings. 

For example, SPE audiences 
were told about: 1) a strong, clear 
film made from polyesters, 2) re- 
inforced plastics for jet engines 


This closed-die forging press now in operation at Cameron Iron 
Works, Inc., Houston, Tex., is the world’s largest multiple ram press. 
Pressures up to 20,000 tons are used to forge unprecedentedly large jet 
engine, missile and reacter parts from high density alloy steels, tung- 
sten, refractory metals and pure molybdenum. The 50-ft high press can 
produce extrusions up to 30 ft long and 56 in. in dia. Large intricate 
shapes can also be forged by the split-die technique. 


and 3) improved coatings made 
from furfury] alcohol resins. 

These and other developments 
will be reviewed in detail in the 
April issue of M/DE. 

A total of 16 awards for out- 
standing performance was pre- 
sented by the Reinforced Plastics 
Div. of SPI to authors, designers 
and individuals making excep- 
tional industrial contributions. 


New Machining Data 
Center Privately Run 


A new data center has been 
organized by Metcut Research 
Associates, Cincinnati, to aid in 
solving aerospace machining and 
materials problems. This is the 
first privately organized data cen- 
ter comparable to those estab- 
lished in other materials fields by 
the Dept. of Defense and some 
universities. 

To be 2 national service 

The Metcut Center will: 1) col- 
lect, analyze, correlate and dis- 
seminate all available machining 
and materials data on a nation- 
wide basis; 2) provide pertinent 
data, recommendations or other 
assistance for the solution of 
specific machining problems and; 
3) use the facilities of the parent 
company for the experimental de- 
velopment and application of col- 
lected data to specific problems. 

Providing information on the 
working and use of refractory and 
other exotic metals in aerospace 
applications is expected to be one 
of the Center’s chief contributions 
to national defense. 

All types of materials included 

The new Center’s program is 
intended to provide data for 
machining operations on all types 
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of materials, Initially, data will be 
catalogued for metals and alloys, 
ceramics, cermets and plastics 
Other materials will be included 
as the need arises. 

Successful execution of the 
ambitious plan will provide a 
central information source and 
advisory group in fields where an 
immense amount of data exists 
but has never been readily acces 


sible to its potential users 


Special Courses Cover 
Engineering Materials 


Materials engineering courses 
open to engineers in industry are 
being offered in the summer and 
regular sessions of several leading 
universities. Here is a brief sum- 
mary of some of them: 


University of Wichita—Produc 
tion Institute (Mar 27, 28) is 
jointly sponsored by the Univer 
sity of Wichita and the American 
Society of Tool and Manufactur- 
ing Engineers. Prominent speak- 
ers will discuss such topics as 
brazing honeycomb sections, alu 
minum castings, missile metals 
and flow turning in this seminar 


Pennsylvania State University 

Solid State Mechanics (June 11 
23) is planned for materials, re- 
search and design engineers, and 
other scientists engaged in vari- 
ous aspects of materials science 
The topics discussed will include 
mechanics of creep, and the static 
stress, fatigue, shock and impact, 
damping and high temperature 
properties of materials. Carbon 
Conference 19-23): will 
cover various aspects of carbon 
technology in 85 papers. Topics 
include: surface physics and kine 
tics, dislocations and high tem- 


(June 


perature properties, radiation ef- 
fects and structure. Solid State 


22 - 
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Mechanics (June 11-23): will deal 
mainly with the design signifi- 
cance of the mechanical and 
stress-strain properties of mate- 


rials. 


University of Michigan—Fngi- 
neering Summer Conference will 
include the following materials 
courses: Semiconductor Theory 
and Technology (June 19-30); 
Machinability of Metals (June 
19-24); Applications of Stress 
Analysis to Design and Metallurgy 
(July 24-28); and Mathematical 
Modeling for Metal Casting Proc- 
esses (Aug 14-23) 


Design, Plastics Shows 
Coming in May, June 


The Machine Design Div. of 
the American Society of Mechan- 
ical Engineers and the Society of 
the Plastics Industry will hold 
their annual national 
ences in May and June respec- 
tively. 


confer- 


The Design Engineering Con- 
ference and Show will be held in 
Cobo Hall, Detroit, May 22-25. 
Theme of the conference will be 
“How to Design for Today’s Com- 
petitive Market.” Over 2000 engi- 
neers are expected to attend the 
meeting that will feature papers 
by authorities in the fields of 
mechanical and electrical design, 
materials and processes. 

The show, sponsored by Clapp 
& Poliak, Inc. and held concur- 
rently with the conference, will 
consist of exhibits by more than 
400 leading manufacturers. 

The 9th National Plastics Ex- 
hibition and Conference to be 
held June 5-9 in New York City 
is expected to be the largest 
show and meeting ever held in 
the plastics field. The Society of 
the Plastics Industry, Inc., spon- 
sor of the convention, expects 
an attendance of over 30,000 
scientists and industrialists. 

The exhibition will virtually 
fill the New York Coliseum and 
will feature displays of new 
materials, products, techniques 
and machinery. The conference 
will be held concurrently. 
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News of Societies 





American Institute of Mining, 
Metallurgical and Petroleum En- 
gineers has awarded the Robert 
Lansing Hardy Award to Dr. 
Jerome B. Cohen, Asst. Prof., 
Northwestern University, for 
outstanding promise in metal- 
lurgy. 


American Powder Metallurgy 
Institute has established a sec- 
tion in New York for which the 
following officers have been 
elected: chairman—J. K. Shaw, 
S-K-C Research Assoc.; vice 
chairman—J. Haertlein, Metals 
Disintegrating Co.; secretary 

E. E. Carlson, A. Johnson & Co.; 
treasurer—F. W. Norton, New 
Jersey Zine Co. 


American Society for Testing 
Materials awarded Dr. Lyman E 
Fourt of Harris Research Lab 
oratories the Harold DeWitt 
Smith Memorial Medal for out 
standing achievement in the 
science of textile fiber utilization 


American Society of Tool and 
Manufacturing Engineers, has 
become affiliated with the Amer 
ican Association for the Ad- 
vancement of Science. Dr. H. Os 
born, Ohio Crankshaft Co., has 
been named the society’s repre- 
sentative. 


Institute of Aerospace Sciences 
has granted the Lawrence Sperry 
Award to R. B. Howell, Missiles 
and Space Div., Lockheed Air 
craft Corp., for outstanding con 
tributions to aerospace science. 


Metal Powder Industries Federa- 
tion has announced that it will 
sponsor an award for an out- 
standing contribution to ad- 
vancement of the industry. Pres 
entation of the award will be« 
made at the annual meeting of 
the Federation in April. 


Pressed Metal Institute has 
elected Jefferson D. Keith as 
managing director. 


Society of Plastics Engineers, 
Inc. has awarded the President’s 
Cup to G. Palmer Humphrey of 
R. C. Molding Co. The award is 
presented to the member who 
has made the greatest adminis 
trative contribution to the So 
ciety during the year. 


Steel Founders’ Society of Amer- 
ica has chosen its president, 
Wilson H. Moriarty to deliver 
the Newcomen address at its 
centennial year meeting. 





For the engineer who 


refuses ilemi els pate 


H ALF the world is half asleep! Men who could be making twice their present 
salaries are coasting along, hoping for promotions but doing nothing to 
bring themselves forcefully to the attention of management. 

They're wasting the most fruitful years of their business lives . . . throwing away 
thousands of dollars they may never be able to make up. And, oddly enough, 
they don’t realize—even remotely—the tragic consequences of their failure to 
forge ahead while time is still on their side. 


Engineers and other technically-trained men are particularly prone to “drift 
with the tide” because their starting salaries are reasonably high and promotions 
come at regular intervals early in their careers. It isn’t until later—too much 
later in many cases—that they discover there is a definite ceiling on their incomes 
as technicians. 


Send for Your Free Copy of ‘Forging Ahead in Business’’ 


If you want to discover how to succeed while you are still young—if you want 
to avoid the heartbreak of failure in later years—send today for “Forging Ahead 
in Business” . . . one of the most practical and realistic booklets ever written on 
the problems of personal advancement. 





Here you will find—not a “pep-talk,” not an academic lecture—but cold, hard 
facts on how to improve your position and increase your income. You will be 
told what the qualifications of an executive are in today’s competitive market... 
what you must know to make $15,000, $20,000 or more a year . . . what you must 
do to accumulate this knowledge. 


“Forging Ahead in Business” was written for mature, ambitious men who seri- 
ously want to get down to bed-rock in their thinking about their business future. 
If you feel it is meant for you, simply fill in and return this coupon. Your com- 
plimentary copy will be mailed to you promptly. 


8 
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ALEXANDER HAMILTON INSTITUTE 
Dept. 301, 71 W. 23rd Street, New York 10, N.Y. 
in Canada: 57 Bloor St., W., Toronto, Ontario, Canada 


Please Mail Me, Without Cost, a Copy of Your 48-Page Book — 


“FORGING AHEAD IN BUSINESS” 


Name 
Firm Name 
Business Address 


Position 


Home Address 


For more information, turn to Reader Service card, circle No. 344 
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THAT EXTRA TOUCH OF GRACE: Market Research 


A market researcher is a detective and Grace market research people are good 
detectives. If you need the facts on a plastics market, a potential demand, a trend... 
call Grace. The Grace Service Plan offers market research as one of ten major 
services available to Grace customers. On market research problems, it costs no 
more to call for that extra touch of Grace. 


ww RR. GRACE & CO. POLYMER CHEMICALS DIVISION, CLIFTON, N. J RAC 
HIGH DENSITY POLYETHYLENE, LOW AND MEDIUM DENSITY POLYETHYLENES, POLYSTYRENES PLASTICS 


For more information, turn to Reader Service card, circle No. 461 
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Coming Meetings 





STEEL FOUNDERS’ SOCIETY OF AMER- 
1cA, 59th Annual meet. Chicago. 
Mar 11-14. 


AVIATION CONFERENCE, American So- 
ciety of Mechanical Engineers. Los 
Angeles. Mar 12-16. 


TEXTILE ENGINEERING CONFERENCE, 
American Society of Mechanical En- 
gineers. Clemson, S.C. Mar 16-17. 


AMERICAN SOCIETY FoR METALS, 12th 
Western Metal Congress & Exposi 
tion. Los Angeles. Mar 20-24. 


AMERICAN CHEMICAL Society, 139th 
national meeting. St. Louis. Mar 
21-30. 


PRESSED METAL INSTITUTE, spring 
technical meeting. Cleveland. Mar 
99_9 4. 


TEMPERATURE Its MEASUREMENT 
AND CONTROL IN SCIENCE AND INDUS- 
TRY, Instrument Society of America. 


9° 


Columbus. Mar 27-31. 

FILAMENT WINDING CONFERENCE, So 
ciety of Aerospace Material & Proc 
ess Engineers. Pasadena. Mar 28-30. 


MATERIALS FOR ELECTRON TUBES AND 
SEMICONDUCTOR DEVICES, American 
Society for Testing Materials. Phila- 
delphia. Apr 5-7 


Om & GAs POWER CONFERECE & Ex- 
HIBIT, American Society of Mechan- 
ical Engineers. New Orleans. Apr 
9-13. 


AGGLOMERATION SYMPOSIUM, Amer 
ican Institute of Mining, Metallurgi- 
cal and Petroleum Engineers. Phil 
adelphia. Apr 12-14 


AMERICAN WELDING Society, 42nd 
innual convention and exposition. 
New York City. Apr 17-21. 

METALS ENGINEERING CONFERENCE, 
American Society of Mechanical En 
gineers, Pittsburgh. Apr 23-26. 


POWDER METALLURGY SHOW, Metal 
Powder Industries Federation. Cleve 
and. Apr 24-26 


HiGH TEMPERATURE MATERIALS CON- 
FERENCE, Cleveland Section, Metal- 
lurgical Society of American Insti- 
tute of Mining, Metallurgical & 
Petroleum Engineers. Cleveland. Apr 
26-27. 

1961 CASTINGS CONGRESS AND EXpo- 
SITION, American Foundrymen’s So 
ciety. San Francisco. May 8-12. 
DESIGN ENGINEERING CONFERENCE, 
Machine Design Div., American 
Society of Mechanical Engineers. 
Detroit. May 22-25. 


DESIGN ENGINEERING SHOW, Machine 
Design Div., American Society of 
Mechanical Engineers. Cobo Hall, 
Detroit. May 22-25. 

9TH NATIONAL PLASTICS EXPOSITION 
AND CONFERENCE, Society of Plastics 
Industry. New York City. June 5-9. 


REEVECOTE 
CATALOG 


YOURS FOR THE ASKING 


* SERVES BROTHERS, wc 


UPDATED AND EXPANDED INDUSTRIAL 
COATED FABRICS SPECIFICATION GUIDE 


This convenient reference catalog contains specifica- 
tions for over 200 developed Reevecote items... only 
a sampling of the complete Reevecote line. 

Described are many uses, styles, and performance 
characteristics of Reevecote industrial coated fabrics. 
Mail coupon or write for your free copy. 


MD-3 
Reeves Brothers, Inc., Vulcan Division 
1071 Avenue of the Americas, New York 18, New York 
Please send me free copy of your Reevecote Catalog. | 


Name Position 
Company 
Address 


Zone a | 
- 


REEVES wrcan 


Reeves Brothers, inc., Vulcan Div., 1071 Avenve of the Americos, N.Y. 18, N.Y. 








For more information, turn to Reader Service card, circle No. 430 
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SPECIFY 


B&W Job-Matched seamless pressure tubing 


B&W’s complete range of sizes and grades, and ability to specify B&W Job-Matched Carbon or Alloy Steel 
Seamless Pressure Tubing. And remember matching tubes 
to jobs assures you long service life, and optimum low 
7 oe cost in addition to freedom of design. For more informa- 
@ seduce Geld fabrication problems tion call your regional local B&W District Sales Office or 
e@ simplify procurement of tubing materials write for Bulletin TB-417. The Babcock & Wilcox Com- 
Availability is only one of the many reasons why it pays pany, Tubular Products Division, Beaver Falls, Pa. 


to produce long length tubes .. . 


@ permit the choice of the tube best for your job 


THE BABCOCK & WILCOX COMPANY 
mannneann TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 





For more information, turn to Reader Service card, circle No. 413 
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Old foams in new cocoons 


To the Editor: 

On page 29 of the Dec ’60 issue of M/DE there 
appears an abstract article relative to foamed poly- 
urethane structures as protective materials for use 
in space vehicles. Particularly, we would like to 
lirect your attention to the statement which infers 
that frozen foaming mixtures are a new develop- 
ment. This method of suspending foaming of re- 
active polyurethane mixtures, until such time that 
a foam is desired, has been of considerable interest 

uur laboratory since 1948. 

H. A. PAcE 

Organic Research-Staff 
Research Div. 

Goodyear Tire & Rubber Co. 
Akron 16, Ohio 


Vr. Pace’s exception is well taken. However, we did 
not say that the frozen foaming mixtures themselves 
vere new, but rather that their use for foamed plas 
tics cocoons was the new development. 


WHAT DO 
Government support of materials research YOU NEED 
Ms So Bit IN A DIE 


In your recent editorial, “Government Puts Future 


of Materials in Universities’ Hands” (M/DE, Dec 
60, p 192), you conclude by saying, “Thus, our CASTING? 
course on basic materials research on a national ’ 
level has been set. Success or failure is now largely 
in the laps of our universities. We are hopeful that That die casting you need, whether 
they will succeed.” . le orc le rs jeserves the serv- 

In the first place, I want to go on record as renege apts seedy egg scitic ter whe 
strongly favoring the government’s start in support we of specialists in producing for 
ing interdisciplinary curricula labeled “Materials today’s competitive markets. 
Science” or whatever. This is a much better place . Make sure early in its design. Sub- 
to put money than generating scrap on CPFF con- AN mit “ne sli RE bl : ints tc 
tracts while needed materials engineering design : REE ESE 
lata are painfully accumulated and lost as soon as Advance cages for a critical — 
a contract is terminated. The government contracts view. Their recommendations and 
are also a much needed unrestricted subsidy for the special facilities and processes may 
interdisciplinary faculties teaching the fundamentals easily be the determining factor in its 
of materials science. most efficient production. 

I cannot agree on several accounts that the future 
of materials is or should be in university hands v ’ 
under government contract, no matter how dedicated a These symbols are your 
or learned those hands may be. What is wrong with assurance of highest quality 
our free enterprise system if the principal bene- 
ficiaries of the system, the entrepreneurs, iay back 
and wait for the government to furnish the basic 
information for the design of products whose manu- A DVA La Cc Ee 
facture and sale is the chief social justification for 
the existence of industry? Can it be heb we are TOOL AND DIE CASTING COMPANY 

| SERVING INDUSTRY SINCE 1920 


truly in a stage of our economic development where- 
in a security-seeking managerial class is willing to 3770 N. Holton Street @ Milwaukee 12, Wisconsin 




















control of zinc and aluminum 
alloys under ADCI standards 


For more information, turn to Reader Service card, circle No. 322 
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MYCALEX makes big news 
in high-temperature 
precision-molded insulation 


SUPRAMICA 
 620"BB” 


ceramoplastic 


This new ceramoplastic insulation, operating to 1200°F., 
delivers superior performance and improved accuracy . . . plus 
a combination of previously unattainable properties needed 
by engineers and designers. 

SUPRAMICA 620 “BB” ceramoplastic is the most ad- 
vanced ceramoplastic ever developed—a major achievement 
by the research laboratories of MYCALEX CORPORATION OF 
AMERICA—and newest member of an extraordinary family of 
versatile electronic and electrical insulation materials. 

If you need a precision-molded material with total dimen- 
sional stability even under the most adverse thermal cycling, 
operating at high temperatures . . . or a material with indefinite 
shelf-life . . . we suggest you get the facts about SUPRAMICA 
620 “BB” ceramoplastic . . . which is superior in quality but 
competitively priced in quantity with less versatile insulation 
materials. Andremember that SUPRAMICA 620 “BB” ceramo- 
plastic is backed by MYCALEX CORPORATION OF AMERICA’S 
reputation for quality. 


See this newest advance in the 
Science of High-Temperature Insulation 


Visit BOOTH 2517-2519 at the 
NEW YORK IRE SHOW 


General Offices and Plant: 120 Clifton Boulevard, Clifton, N. J. 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


World's largest manufacturer of ceramoplastics, glass-bended mica and synthetic mica products 





Maximum temperature endurance — 
1200° F. (unstressed) 

Heat distortion temperature—1100° F. 
(ASTM D648-264 PSI) 


Absolute hermetic seals achieved directly 
during the molding cycle. 


SUPRAMICA 620 “BB” ceramoplastic can 
be precision molded to most intricate 
geometries with gauge-like tolerances. 


Impervious to humidity, oil, water, and or- 
ganic solvents. Resists nuclear radiation. 


SUPRAMICA 620 “BB” ceramopiastic will 
not carbonize. 


Thermal expansion factor matches many 
metals and alloys. 


New SUPRAMICA 620 “BB” ceramoplastic 
features a dielectric strength of 270 
volts/mil, “«’’ thickness per ASTM D-149. 


TP Tia 


NMYCALEX 


CORPORATION OF AMERICA 
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let the government shoulder the costs and risks of 
extending the boundaries of our knowledge of the 
physical world while the corporations follow merely 
gleaning in the field? If so, we are down the road 
to socialism. 

I cannot believe that American industry has the 
slightest intention of abdicating its duty and right 
to search out natural phenomena out of which the 
natural inventiveness of the human mind can devise 
products to serve fellow humans. I can believe in 
social (government) support of higher education and 
the research which is part of that education—there- 
in lies the constitutional duty to “promote the gen- 
eral welfare.” But I will never concede that the 
American self-reliant and pioneering spirit is mori- 
bund to the extent that fundamental materials re- 
search is largely a university function for industrial 
organizations to exploit if they have the wit and 
capital to do so. 

Dr. Ropert S. SHANE 
Consulting Engineer 
Advance Design Engineering 
Engineering Services 
General Electric Co. 

Utica, N. Y. 


Help needed on . . . solvent resistance 


To the Editor: 

Your special report (“What Users Think of Poly 
propylene,” M/DE, Dec ’'60, p 117) was of great 
interest. However, you presented no data on solvent 
resistance. What is the solvent resistance? What de- 
grees of swelling occur in various solvents? Are 
there any emulsions of polypropylene available? 

G. AHRENS 

Research Dept. 
International Latex Corp. 
New York, N. . # 


lt is difficult to state quantitatively the solvent re- 
sistance of polypropylene because resistance depends 
on 1) type of solvent used; 2) concentration of sol 
vent; 3) temperature and duration of exposure; and 
4) the type of exposure anticipated, €.9., one-sided, 
comple te immersion, etc. As a general statement, 
polypropylene is said to have excellent resistance to 
most solvents at temperatures below 175 F, For 
more spe cific information polypropyle ne produce rs 
should be contacted. As to emulsions, we have not 


heard of any. 


. . » basic research on fiberglass 


To the Editor: 

I am attempting to obtain literature, or refer- 
ences to literature, on the basic research that has led 
to the many commercial applications of fiberglass 
today. Any information you can furnish will be 
greatly appreciated. 

JAMES C. PAYNE 
Major, Air Force Reserve 
Bedford, Mass. 


Information has been sent. 








Cable-Jacket 


| Supreme : 


REMOVE FROM DEEP FREEZE N 


4% 


MARINATE IN OZONE 
BROIL AT 2000° 


rugged recipe ?...tough stuff! 


We don't recommend this dish for space-age 
stomachs, but the missile men eat it up. Sev- 
eral Hadbar silicone rubber compounds, de- 
veloped for electronic-ordnance cable-jackets, 
will come through this cookery and keep their 


birds flying. 


These rubbers have long storage life, excellent 
ozone-resistance and good ablative qualities 
under hot-gas impingement. They retain their 
dielectric strength and elasticity down to 
minus 130°F. Their dielectric constants don’t 
change under radical temperature or humid- 


ity variations. 


Hadbar extrudes these materials with high 


precision —in many shapes and sizes. 


Write for complete information 


FLA DBAR, INC. 


Engineers and Manufacturers of Precision Molded 
and Extruded Elastomer Products 
9530 GIDLEY STREET - TEMPLE CITY, CALIFORNIA - CU 3-4121 


SILICONES, FLUOROSILICONES, FLUOROCAR.- 
BONS AND OTHER ADVANCED ELASTOMERS 
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TOUGH, HARD, RIGID POLYMERS FROM BORG-WARNER 


Al 


The Starlite®. . . newest of the compact telephones. Styled in white and 


five decorator pastels to please milady. Miniaturized and produced by 


Automatic Electric Company for independent telephone companies... 
the Starlite employs CYCOLAC brand ABS polymers for both the body and the 
handset housing. This versatile ABS material gives the Starlite telephone 
shatter-proof protection against impact; optimum resistance against stain 
bleed-in from lipstick, nicotine and hand creams. The molded CYCOLAC surface is 
gleaming smooth, warm to the touch, yet is rigid and strong enough to withstand 
the roughest handling. This Borg-Warner material is the tough, 
hard, rigid plastic that is setting new standards throughout the plastics 
industry. For additional data—write Department 3-L. 


.. better in more ways than any other plastic 


—3 
MARBON CHEMICAL vivision BORG-WARNER 


WASHINGTON (eereM WEST VIRGINIA 


For more information, turn to Reader Service card, circle No. 458 
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Rigidity and accuracy built into this Warner & Swasey 2AC chuck- 
metal removal while holding close 


ing automatic permit heavy 


‘ie 


tolerances. Twenty-one parts made from AISI 4340 and 4615/20 


steels contribute resistance to stress and wear in critical areas. 


Warner & Swasey uses two nickel alloy steels 
to give the 2AC built-in rigidity and accuracy 


1 double-barreled way to cut costs and 


Variety of parts made from 4340 and 

4615 20 for long-term resistance to im- 
pact and wear 

Warner & Swasey 
AISI 4340 and 

4615 20 to help maintain the rigidity 


Here’s where the 
Company relies on 
ind accuracy for which this 2AC single 
spindle chucking automatic is fast be- 
coming famous 

Four clutch plates, for 
4340 


these parts, this 1.85% nickel steel pro- 


example, are 
made of Through-hardened for 


vides dimensional stability in heat- 


treatment high-temperature 
operation iddition to vital resist- 
ince to shock-loading and torsion. 
Shafts, guide blocks, studs, plungers, 
ind clamp strips are just a few of the 
parts in the versatile 2AC made from 


inother nickel alloy steel: AISI 4615, 20. 


These components are carburized and 
hardened for wear-resistance to main 
tain accuracy throughout a long service 
life. And the uniform hard case is backed 
up by a strong, tough core that stands up 
to severe impact and torsional stresses 

This report is typical of the many com- 
ing in from have 


employed these two General Purpose 


manufacturers who 
Steels for a variety of machinery com 
ponents. 

Both these steels are readily available, 
right off the shelf at your Steel 
Service Center. Together they give you 


local 


still satisfy almost all your alloy steel 
needs Other nickel alloy steels, possess 
ing special properties for specialized 
applications, are also widely available 

Consider nickel alloy steels for gears, 
shafts, bearings, and other machine parts 

u design, order, or use. And for engi- 
neering information to help you select 
the right material for the job you have 


in mind, just write to Inco. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


a 
67 Wall Street NCO, New York 5, N. Y, 


INCO NICKEL 


NICKEL MAKES STEEL PERFORM BETTER LONGER 


circie No. 416 > 
1961 ¢ 33 


For more information 


MARCH, 











4 : 
A . 
"ss ?. 
ch & 
i) Ss sag 
i 
= 
—__/ 
r | oy 
le + 4 
: t 
~ nt tiie o. ie 
' 
i Rs i - 
a aw Oe ath ieee a 2 4 Ae Ve Yer Or’ 
re 


NS SPECIAL WIRE WITHSTANDS 1000°' 


Landing hot jets like the McDonnell Phantom II 
at high speeds, means brakes and brake components 
must be able to withstand extreme temperatures 
without failure. 

A leading manufacturer of brakes for jet aircraft 
came to National-Standard for help in finding a spring 
wire that would have high stress-temperature sta- 
bility up to 1000°F. National-Standard engineers 
recommended an austenitic superalloy material, 
NS-A286, recently developed for spring wire appli- 
cations by National-Standard. Tests showed that 
NS-A286 met requirements better than any other 
available alloy, yet cost only half as much as the 
next best alloy. 


SUPERALLOY Passes TeEst— When brakes on the 
Phantom II are released, the NS-A286 return springs 
under the brake discs must separate the stationary 
stator discs from the moving rotor discs. The brake 
discs build up heat to 1400°F, which is quickly ab- 
sorbed by the return springs, raising spring tempera- 
tures to as much as 1000°F. NS-A286 is a precipita- 
tion hardening alloy exhibiting as little as half the 
relaxation loss at 1000°F as comparable alloys 
show at 850°F. NS-A286 springs must retain their 
strength at this heat to separate the brake discs 
and guard against brake drag during landings. 

To test NS-A286, engineers simulated stress-tem- 
perature characteristics of three landing conditions. 
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TO BRAKE JETS 


Heat builds up in the brakes in 30 seconds and re- 
mains for as long as 20 minutes. The springs must 
work in the heat against a high back pressure main- 
tained in the aircraft hydraulic system. Springs must NS-A286 SUPERALLOY WIRE, produced by 
be operational for at least 45 normal landings, 5 high- National-Standard, meets critical stress-tempera- 
speed, gross weight landings, and one aborted take- “lattes ee 
off stop, corresponding to stopping the plane just 
before it becomes airborne. Under all test conditions, 
NS-A286 met every rigid requirement. 
EXPERIENCED ENGINEERING HELP of this kind, ' 
for jobs requiring high-quality wire, to meet special ; it 
or unique applications, is available to you from . NATIONAL-STANDARD COMPANY 
National-Standard. Write for additional information 
to National-Standard Company, Niles, Michigan. 


Niles, Michigan 





Famous BUTLER building 

panels formed from 

BONDERIZED, color-coated 
} a hot-dip galvanized coil 


——se~ 


BUTLER PANELS LOOK 
BETTER LONGER! Those attractive 


Butler buildings, with their strong ribbed panels 








and handsome colors, will retain their appearance 
through many years of weather and hard service. 

Butler panels are formed from Bonderized, pre- 
finished hot dip galvanized stock. This combines 





re 7 os 


the corrosion-resistance of hot dip galvanized 
with the advantages of baked-on finish, over 
Bonderite, to produce panels with vastly 
increased durability. 

Bonderite is the key to the superior adhesion 








which allows forming after paint coating, without 
Butler Manuf 
turing Company 
building panels -oduce ; Sei all wae ; allic 
Bond ‘ neal produces a ciose, small-grained, nonmetallic 
jonderite reatec 

ind with baked-on —_ crystalline coating integral with the metal itself 


finish ire easily 


damage to the finish on Butler panels. Bonderite 








enitipemael a perfect base for any finish. 

For the finest, most durable protective finish 
on your product, make the choice that quality 
manufacturers like Butler have made. Insist on 


Bonderite under the finish! 














——y 


























‘ jonderized, pre-finished galvanized steel feeds into 
roll former at a Butler plant 


Rust Proof Company 


> 
Parker 2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 


ant paint base e BONDERITE and BONDERLUBE aid cold for g of metals e PARCO COMPOUNT 
wear resistant f trict itfaces e TROPICAL—heavy duty maintenance paints since 182 
Gia” *B erite, Bonderized, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off 


< For more information, circle No. 416 A For more information, turn to Reader Service card, circle No. 351 
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Day...or night... 


outdoor signs stand out 
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Sign manufactured by Triple A Neon Co., North Hollywood, Colif., for Eastman Kodak Company offices in Whittier, Calif. Background and letters 
made from sheet extruded by Jet Specialties Co., Inc., Los Angeles 63, Calif., from a special weather-resistant formulation of Tenite Butyrate plastic. 


TENITE 


BUTYRAT E& 


an Eastman plastic 


Internally lighted outdoor signs of Tenite Butyrate plastic 
sheet identify leading companies forcefully...tastefully... 
round-the-clock. 

Unlike signs whose impact fades with the dusk or the 
dawn, signs of Butyrate are strikingly effective 24 hours a 
day, even in highly competitive locations. 

Handsome outdoor signs are but one of many roles that 
Tenite Butyrate plays on the modern scene. You'll find this 
versatile Eastman plastic used for auto steering wheels, 
boat letters, fish lures, handles for garden tools, decorative 
architectural panels, underground pipe, and thousands of 
other products. If your product could use the benefits of a 
tough, colorful, weather-durable plastic material—either 
clear or colored transparent, translucent, or opaque—send 
for more information on the outstanding properties of Tenite 
Butyrate. Write EASTMAN CHEMICAL PRODUCTS, INC., sub- 
sidiary of Eastman Kodak Company, KINGSPORT, TENN. 


For more information, turn to Reader Service card. circle No. 354 
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ecist 
tubing 








In a wide selection of seamless and 
welded and drawn up to 1” O. D. 


Stainless Steel... Nickel... Nickel Alloys 
... Super and Exotic Alloys 


Glass-to-Metal Sealing Alloys 
Clad Metals and 


Composite Wires ... Base and Precious Metals 


Write for Bulletin No. 12 


wy 


1BISHE 


tv 





Tubular Products Division J. BISHOP ae CO. platinum works @ 40 KING STREET, MALVERN, PENNA 
A IH NSON MATTHEY ASSOCIATE METALS FOR PRECISION AND PERFORMANCE’ 
FFICES NEW Y RK . HICAG ® ATLANTA . HOUSTON . LOS ANGELES 


For more information, turn to Reader Service card, circle No. 446 
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From CIBA Research... 


modern means to improve air traffic safety 


*Vortac is a development of International Telephone and Telegraph Corporation and the Federal Aviation Agency. 


CIBA, First in Epoxies. .. For use in adhesives * electrical components * industrial 
and terrazzo floors * pavement membranes and toppings * industrial and architectural coat 
ings * laminating * tooling * printing inks * vinyl stabilizers * and many other applications 


For more information, turn to Reader Service card, circle No. 457 


A new era of greater safety in flight for 
civilian aircraft will shortly begin. This is 
made possible by an improved air navigation 
system now being completed by the Federal 
Aviation Agency. 

To make the new system, called Vortac,* 

work with uniform effectiveness under all 
weather conditions, radome enclosures had to 
be devised that would be durably strong 

as well as electronically ‘transparent.’ These 
radomes will be necessary to protect the 


hundreds of antennas of the system that will 


rot 
Bt 


os 


soon dot the landscape from coast to coast. 
CIBA Araldite® Epoxy Resins, used as 
structural laminates for woven fiberglass 
constructions, provided the solution. At the 
same time these versatile resins developed by 


CIBA were making possible the mass 


production of antenna structural parts and 


sturdy, compact embedment of many delicate 
electronic elements used in Vortac units. 

A unique combination of high strength, 
tenacious adhesion, chemical and moisture 
resistance, and excellent electrical properties 
indicate that the greatest era of usefulness 

for these remarkable resins is still ahead. 
may learn about them by writing CIBA 


Products Corporation, Fair Lawn, N. J. 





M ASBESTOS-PHENOLICS 


hottest weight-savers for hot missile parts 


R/M _ asbestos-phenolics are noted for their low 
Because they 


Pound for pound, R/M asbestos-phenolic missile 
ou far greater strength and stability at 

eme temperatures than metals 
This amazi 


plastics retain their good mechanical properties 


ng family of asbestos reinforced 


for the time-temperature relationship required for 
missile parts. At elevated temperatures where 
other materials fail, asbestos-phenolics made by 


R/M_ provide 
diation 


superior strength retention and 


controlled 


RAYBESTOS-MANHATTAN, 


thermal conductivity and diffusivity 
are based on extra-long spinning grade asbestos 
fibers, they assure high strength-to-weight ratios, 
superior shock resistance, and uniform ablation. 

Felts, mats and molding compounds are avail- 
able from R/M for prompt shipment in produc- 
Chey are backed by comprehensive 
Write for in- 


tion quantities 


technical data and know-how. 


formation and engineering help. 


Nozzle of R/M Style 150RPD 


Pyrotex® molding compound 


INC. 


Reinforced Plastics Department, Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 


For more information, turn to Reader Service card, circle No. 342 
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Suppliers’ New Bulletins 





Molded Polyethylene Tanks. Amer- 
ican Agile Corp., 2 pp. Information on 
six standard sizes and shapes of molded 
polyethylene tanks for use in light 
manufacturing, materials handling, 
and storage in the drug, food, bever- 
age, rubber, chemical and metal plat 
ing industries. 


Properties of Molybdenum. Ameri- 
can Metal Climax, Inc., Climax Molyb 
denum Co., Div., 24 pp, illus. Analyses, 
heat treatments, tensile properties, 
creep-rupture properties, bend test 
data, and other information on molyb- 
denum and molybdenum-base alloy 


sheet 2 


Aluminum Bronze Products. Ampco 
Metal, Inc., 4 pp., No. G-5la. Physical 
properties, recommended applications, 
and stock sizes of extruded aluminum 
bronze solid rounds and rectangles, 
centrifugally cast bars, rolled sheet 
ind plate, die blanks, and guide pin 
bushings. 3 


Welded Steel Tubing. Babcock & 
Wilcox Co., Tubular Products Div., 8 
pp, illus., No. T-459. Characteristics, 
advantages, and ordering information 
for electric resistance welded steel 
mechanical tubing, hydraulic line tub- 
ing, and cylinder tubing. 4 


Steel Castings. Blaw-Knox Co., 44 
pp, illus. Description of services and 
facilities available for the production 
of large steel castings. Discusses de- 
sign, molding, steel-making, pouring, 
cleaning and finishing, heat treating, 
machining, and testing and inspection. 
Includes specifications and some typ- 
ical applications of large castings. § 


Corrosion Resistant Plastics. Ceil- 
cote Co., 4 pp, illus., No. 1-2. Ad- 
vantages, characteristics, properties, 
chemical resistance, and uses of cor- 
rosion resistant reinforced plastics lin- 
ings, coatings, floorings, process equip- 
ment, cements, and ventilating equip- 
ment, 


Polyester Premix Compounds. Cel- 
anese Corp. of America, Celanese 
Polymer Co., Div., 6 pp, No. MIE. In- 
formation on resins, reinforcements, 
fillers, mixing equipment, compounding 
procedures, molding equipment, mold- 
ing techniques and operations, design, 
and typical premix formulations. 7 


Suppliers’ Literature 


Tellurium Copper. Chase Brass & 
Copper Co., 12 pp, No. D-4. Physical, 
mechanical, and fabrication properties 
of a tellurium copper alloy containing 
0.5% tellurium and 1.1% nickel. In- 
cluded are discussions of machinability, 
conductivity, workability, available 
forms, heat treatments, sizes, etc. 


Flat Glasses. Corning Glass Works, 
4 pp, illus., No. PE-34. Properties and 
characteristics of several flat glasses, 
including physical properties, chemical 
durability, working pressures, trans 
mittance curves, and pointers on in- 
stallation and maintenance of Pyrex 
and Vycor flat glasses. 

Properties of Magnesium. Dow 
Chemical Co., Dow Metal Products 
Co., Div., 8 pp, illus., No. 143-279. 
Characteristics, compositions, typical 
properties, and results of a study on 
low temperature properties of some 
new welded magnesium alloys. 10 


Synthetic Rubbers. FE. I. du Pont de 
Nemours & Co., Elastomer Chemicals 
Dept., 8 pp, illus., No. 97. Series of 
ease histories describe advantages 
and applications of neoprene-jacketed 
cable, neoprene hose, Hypalon exterior 
coatings, coated fabrics, urethane 
foam insulation, etc 11 


Alloy Steel Castings. Esco Coyrp., 
24 pp, illus., No. 175 DS. Services and 
facilities available for the production 
of low and high alloy and stainless 
steel castings, including information 
on research, testing and inspection, 
heat treating, and alloy selection. In- 
cluded are compositions and mechani- 
cal properties of almost 50 alloys. 12 


Plastics Tooling, Furane Plastics, 
Inc., 8 pp, illus. Advantages, charac 
teristics, uses, mixing proportion, pot 
life, curing, and other information on 
a line of tooling plastics 13 


Plastics Materials. General Electric 
Co., Chemical & Metallurgical Div., 
Chemical Materials Dept., 12 pp, illus., 
No. CDC-381. Characteristics, advan- 
tages, applications, and technical data 
on polycarbonate resins; phenolic mold- 
ing powders, laminating varnishes, 
and foundry resins; and electrically 
fused magnesium oxide. 

Silicone Rubber. General Electric 
Co., Silicone Products Dept., 12 pp, 
illus., No. CDC-226. Advantages, cha1 

acteristics, properties and typical uses 
of a room temperature vulcanizing 
liquid silicone rubber. 1 

Metallizing Ceramics. Globe-Union, 
Inc., Centralab Electronics Div., 1 p, 


LITERATURE 


illus., No. CB-1030. Information on de- 
sign, engineering considerations, prop- 
erties, and applications of steatite and 
high alumina ceramics for low and 
high temperature metal-to-ceramic 


seals, 16 


Plastics Materials. B. F. Goodrich 
Chemical Co., 20 pp. General descrip 
tions, characteristics, processing in 
formation, physical properties, and 
other information on vinyls, ABS 
resins, polyurethane materials, and a 
vinyl-nitrile rubber mixture. 


Uitra Thin Strip. Hamilton Watch 
Co., Precision Metals Div., 2 pp, illus. 
Services and facilities available fo 
the production of ultra thin metal 
strip. Included is information on 
materials available, special alloys, and 
and tolerances. is 


Chlorinated Polyether, Hercules 
Powder Co., Inc., 4 pp, No. 500-320. 
Chart lists the resistance of chlorin 
ated polyether to 300 different cor 
rosive media. 19 


Aluminum Honeycomb. Hexcel 
Products Inc., 6 pp, illus. Specifica- 
tions, properties, sizes, availability, 
packaging standards, special machined 
or formed parts, thicknesses, toler- 
ances, and other data on aluminum 
honeycomb. 


Investment Casting. Howe Sound 
Co., Wai Met Alloys Co. Div., 20 pp, 
illus. General information on impor- 
tant developments, market statistics 
and future trends of the investment 
casting industry. Also discusses char- 
acteristics and metallurgy of invest 
ment castings, vacuum melting, prop 
erties of 17-4PH and AM-355 stainless 
steel alloys, and advantages of invest 
ment castings over forgings for gas 
turbine vanes and blades. 2 


Plating Materials, Processes. R. O. 
Hull & Co., Inc., 12 pp, illus. Infor 
mation on cadmium and zinc plating 
brighteners and baths; chromate co- 
version coatings for cadmium, zinc, 
and aluminum; plating bath testing 
equipment; ariodes and cathodes; and 
rectifiers and other equipment. 22 


Removable Protective Coating. In- 
dustrial Metal Protectives, Inc., 1 p. 
Characteristics, advantages, uses, and 
other information on a transparent 
protective coating that is easily re- 
moved. 

Abrasion Resistant Steels. Jones & 
Laughlin Steel Corp., 6 pp, illus., No. 
AD-286. Chemical analyses, mechan- 


$1Zes 
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ical and physical properties, results 
of elevated temperature tension tests, 
heat treatment, fabrication, weldabili- 
ty, abrasion and corrosion resistance, 
size ranges, typical uses, and other 
information on two abrasion resistant 
alloy steels. 


High Strength Steel Bar. La Salle 
Steel Co., 4 pp, illus. Information on 
how a high strength, easy to machine 
steel bar can be used to make a 
variety of parts such as shafts, pins, 
gears, pinions, etc. The high strength 
bar needs no heat treating. 5 


Metal Powder Parts, Metal Powder 
Industries Federation, 8 pp, illus. 
Series of case histories illustrate ad- 
vantages of powder metallurgy parts 
for electrical applications, including 
business machines, home appliances, 
lighting fixtures, automobiles, compu- 
ters, motors, electronics, instruments, 
etc. 2 


Electrical Insulating Tapes. Minne- 
sota Mining & Mfg. Co., Electrical 
Products Div., 4 pp, No, E-PPTB- 
(902) CP. Chart gives general descrip- 
tions, thicknesses, tensile strengths, 
elongations, adhesion, electrical 
strength, conductance, insulation re- 
sistance, electrolytic corrosion factor, 
prices, operating temperatures, stand- 
ard lengths, slitting tolerances, and 
other information on a line of elec- 
trical tapes. 27 


Metal Cleaner. Oakite Products, Inc., 
2 pp, illus. No. 17B. Advantages, 
characteristics, and other information 
on a strongly alkaline cleaner designed 
to handle steel, iron, brass, magne- 
sium, and other metals. 28 


Metal Spinning. Phoenix Products 
Co., Ine., Metal Spinning Div., 4 pp, 
illus., No. F960. Advantages, char- 
acteristics, and typical uses of various 
metal spinnings. Includes information 
on sizes, tolerances, metals and alloys 
handled. 29 


Other Available Bulletins 





Irons & Steels 
e Parts ¢ Forms 


Iron Powder. Alan Wood Steel Co., 
5 pp, illus. Molding and sintering 
properties of iron powder made by 
the H-Iron process. 4s 


Stee! Forgings, Castings. Alie- 
gheny Ludlum Steel Co Forgings & 
Casting Div., 30 pp, ius. Data on 
smooth hammered forgings, composite 
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High Strength Steel. Pittsburgh 
Steel Co., 4 PP» ius., No. 5798. Com- 
position, mechanical properties, ad- 
vantages, and uses of a high strength, 
lightweight structural steel. 30 


Filled Nylon. Pelymer Corp., Mold- 
ing Resins Div., 4 pp, illus., No. GS-2 
Series of case histories illustrate ad- 
vantages and characteristics of a 
molybdenum disulfide-filled nylon mold- 
ing compound. Included is a chart of 
physical properties. 31 


Polyurethane Foam Systems, Poly- 
tron Corp., 32 pp, No. 60-13. General 
information, characteristics, proper- 
ties, costs, flammability, sound absorp- 
tion characteristics, a storage 
and handling, shipping, and other in- 
formation on spray-on polyurethane 
foam systems for insulation and cor- 
rosion control. 3 


Metal Stampings. Dayton Rogers 
Mfg. Co., 8 pp, illus., No. F-185. In- 
formation on services and facilities 
available for the production of small 
lot precision metal stampings. Includes 
design hints, costs and suggestions for 
converting various parts to stampings. 

33 


Plastics Laminates. St. Regis Paper 
Co., Panelyte Div., 18 pp, illus. Colors, 
finishes, sizes, thicknesses, strength 
properties, tolerances, electrical prop- 
erties, typical applications, and other 
data on a variety of industrial plastics 
laminates. 34 


Plasma Sprayed Coatings. Schori 
Process Corp., Plasma Systems Div., 
6 pp, illus., No. PSD-101. Information 
on the plasma spraying process and 
its use for high temperature protec- 
tion; fabrication of parts and shapes; 
and for depesiting carbide hard fac- 
ings. Subjects covered include mate- 
rials sprayed, sprayed coatings, sur- 
face preparation, nature of coating 
bond, description of plasma torch, and 
services and facilities available. 35 


Polypropylene. Spencer Chemical 
Co., 16 pp, lus. Physical and mechan- 
ical properties, chemical resistance, 
heat distortion temperature, proces- 
sing data, injection molded part de- 
sign, extrusion, pipe and tubing, paper 
coating, blow molding, fabrication, and 
other information on en 


Tubing. Standard 


Welded Steel 
Describes the advan- 


Tube Co., 4 pp. 


die sections and cast-to-shape 


steels. 
Steel Forgings. AmForge Div., 
American Brake Shoe Ce., 16 pp, illus. 
Properties of steel forgings. Shows 
forged gears, rings and pinions. 47 
Viny!l-Metal Laminate. American 


Nickeloid Co., 6 PP» illus. Specifica- 
tions, uses and fabrication of vinyl- 


tool 
46 


metal laminate sheets, strips and cuts. 
48 


Stainless Steel Wire. Armco Steel 
Corp., 20 pp, illus., No. P. O. 2157. 
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tages of welded carbon steel tubing 
over solid bars. Includes information 
on weight per ft, sizes and thicknesses, 
minimum physical properties, torque 
values, and other advantages. 37 


Silicone Rubber. Stillman Rubber 
Co. Information on swell, low and 
high temperature characteristics, 
hardness, and adaptability to molding 
and extruding processes of a special 
silicone rubber formulation for seals 
and gaskets. 38 


Silicone Modified Rubber. Stoner 
Rubber Co., Inc., 48 pp, illus. Char- 
acteristics, advantages, properties, and 
other technical data on silicone modi- 
fied rubber for applications in rockets 
and missiles. Includes information on 
insulation and plastics laminates. 39 


Instrument Tubing. Superior Tube 
Co., 12 pp, illus., No. 380. Information 
on ‘applications, required characteris- 
tics, materials usually specified, size 
and length range, tolerances, and tem- 
pers for thermometer, capillary, Bour- 
don, torque, bellows, thermocouple, 
and other instrument tubing. 


Thermostat Metal Calculator. 
Texas Instruments, Inc., Metals & 
Controls Div., 8 pp, No. TRU-S8A. 
Nomograph calculator allows deter- 
mination of thermal deflection and 
restrained force of elements in simple 
beams, cantilever beams, spiral and 
helix coils, and u-shapes of various 
lengths and thicknesses made of ther- 
mostat metals. 41 


Nickel-Base Superalloys. Union 
Carbide Corp., Haynes Stellite Co., 
Div., 12 pp, No. F-30, 106B. Corrosion 
resistance, chemical composition, phys- 
ical properties, hardness, impact 
strength, short time tensile strength, 
rupture data, average total elongation 
data, endurance strength, and form- 
ability of a nickel-base high tempera- 
ture superalloy. 42 
Tool Steel Guide. Universal-Cyclops 
Steel Corp. Compact slide rule-type 
calculator identifies brand name, pro- 
ducer, and AISI number of over 600 
tool steels. Included is a composition 
chart covering all AISI tool steels. 


Hard Facing Alloys. Wal! Colmonoy 
Corp., Hard Facing Div., 2 pp, illus., 
No. 56. General information on com 
positions, characteristics, typical uses, 
and methods of applying two hard 
facing alloys. 4 


Outlines the use of 17-4PH and 
17-7PH stainless steel bar and wire 
in safety valves, dials, springs, hy- 
draulic pump shafts and valve plugs. 


Porcelain Enameling Steel. Beth- 
lehem Steel Co., 4 pp, illus., No. 718. 
General information, typical mechan- 
ical properties and uses of steel sheet 
for porcelain enameling. 50 
Stainless Steel Heads. G. 0. Car!- 


son, Inc., 33 pp, illus. Characteristics, 
advantages, types, styles, prices, 





ordering informauon, and other data 
on stainless steel heads. 51 


Specialty Steels. Carpenter Steel 
Co., 40 pp, illus. Properties and uses 
of tool and die steels, stainless steels, 
high temperature alloys, electronic, 
magnetic and electrical alloys, special 
purpose alloy steels, tubing and pipe, 
and fine wire specialties. 52 


Clad Metals. Composite Industrial 
Metals, Inc., 8 pp, illus. Information 
on materials, services and facilities 
available for the production of solid 
and clad metals for semiconductor and 
other electronic applications. 


Steel Tubing Catalogue. Copper- 
weld Steel Co., Ohio Seamless Tube 
Div., 8 pp, illus., No. CS-60. General 
information, specifications, tolerances, 
fabrication data and uses of carbon 
and alloy steel seamless tubing and 
carbon steel electric welded steel 
tubing. 54 


Stainless Steel. Eastern Stainless 
Steel Corp., 4 pp, illus. Describes Type 
321SW grade of sheet and plate re- 
sulting from new method of melting 
ingots. 55 


Gray Iron Castings. Gray Iron 
Founders’ Society, Inc., National City- 
E 6th Bldg., Cleveland 14, Ohio, 75 
pp. Contains an alphabetical list of 
members of the Society, a geographi- 
cal listing of members, and a buyers’ 
guide section. Write on company letter- 
head directly to Gray Iron Founders’ 
Society. 


Stainless Steel Wire. Jones & 
Laughlin Steel Corp., Stainless & 
Strip Div., 22 pp, illus. Technical data 
and other information on how to use 
and order stainless steel wire. 56 


Malleable Iron Castings. Malleable 
Castings Council, 8 pp, illus. Design 
considerations, machinability, and im- 
pact and corrosion resistance of 
standard and pearlitic malleable iron 
castings. 5 


Metal Castings. Meehanite Metal 
Corp., 4 pp, illus., No. 32. Physical. 
mechanical and thermal properties of 
general and heat resisting Meehanite 
metal castings. 58 


Porous High Temperature Metals. 
Mott Metallurgical Corp., 4 pp, illus. 
Information on new, controlled poros- 
ity of stainless steel, etc., opening up 
new parameters for precision products 
in flat stock or intricate shapes. $9 


Steel Tubing. Rome Mfg. Co., Div. 
of Revere Copper and Brass, Inc., 12 
pp, illus. Instructions for determining 
the weights of square and rectangular 
steel tubing. 60 


Cr-Mo-V Steel. Vanadium Corp. of 
America. Chemical composition, creep 
strength, stress rupture strength, and 
resistance to graphitization of a 
steel of the chromium-molybdenum- 
vanadium type. 61 


Colored Stainless Steel. Washing- 
ton Steel Corp., 8 pp, illus., No. 
B-59-3. Information on a coating proc- 
ess that applies uniform color finishes 
on stainless steel sheet and strip. In- 
cluded are discussions of color range, 
advantages, characteristics, typical 
uses, and results of tests. 62 


Cold Rolled Metal. Yoder Co., 88 pp, 
illus. Use of cold formed moldings, 
trim and tubular shapes in a number 
of products. 63 


Nonferrous Metals 
e Parts ¢ Forms 


Zinc, Aluminum Die Castings. Ad- 
vance Tool & Die Casting Co., 6 pp, 
illus. Chemical composition and physi- 
cal properties of zinc and aluminum 
alloys used in the manufacture of die 
castings. 64 
Sulfur Copper Alloy. American 
Metal Climax, Inc., Amco Div. Prop- 
erties, uses and advantages of a new, 
machinable sulfur-eopper alloy. 65 


Aluminum Alloy Castings. Morris 
Bean & Co., 4 pp, illus. Description, 
advantages, limitations and pattern- 
making facilities for Antioch process 
aluminum alloy castings. 66 


Beryllium Copper. Beryllium Corp., 
48 pp, illus. Advantages, properties, 
composition, typical applications, 
available forms, and information on 
how to select varieus beryllium cop- 
per alloys. Included is information on 
fabricating, heat treating, joining and 
corrosion resistance. 67 


Platinum Products, J. Bishop & Co., 
Platinum Works, 20 pp, illus. Dimen- 
sions, characteristics and weights of 
such platinum products as crucibles, 
evaporating dishes, electrodes and 
combustion boats. 68 


Nonferrous Tubing. Calumet & 
Hecla, Inc., Wolverine Tube Div., 12 
pp. Compositiens, specifications, sizes, 
and lengths of various copper and 
aluminum alloy standard and conden- 
ser and heat exchanger tubing. 69 


Brass Products. Titan Metal Mfg. 
Co., Div. of Cerro Corp., 24 pp, illus. 
Dimensional data, properties, weights 
and uses of brass and bronze bars, 
rectangles, squares and wire. 7 


Metal Powders. Metals Div., Crane 
Co., 12 pp, illus., No. 2. Production 
metheds, general characteristics and 
uses of iron, nickel, manganese, silicon 
and ferro-alloy powders. 71 
Refractory Metals. Fansteel Metal- 
lurgical Corp., 2 pp, illus., No. F-1152- 
1. Chart gives complete properties of 
tungsten, tantalum, molybdenum and 
columbium, Included is a temperature 
conversion chart which covers the 
range from absolute zero to eal 


Metallic, Nonmetallic Stampings. 
Federal Tool & Mfg. Co., 6 pp, illus., 
No. 301. Design information, toler- 
ances and spe¢eifications for stampings 
made of ferrous and nonferrous me- 
tals, and phenolic, nylon and epoxy 
resins. 73 
Dry Bearing Material. United States 
Gasket Plastics Div., Garlock Inc., 
4 pp, No. DU458A. Sizes, dimensions, 
tolerances and clearances for bushings 
made of a dry bearing material com- 
posed of bronze, lead and TFE — 


Corrosion Resistant Nickel Alloy. 
International Nickel Co., Inc., Hunt- 
ington Alley Products Div. Informa- 
tion on corrosion resistance, physical 


constants, tensile properties and fab- 
rication of a new corrosion resistant 
nickel alloy. 7s 


Aluminum Casting Alloy. William 
F. Jobbins, Inc., 8 pp, illus., No. 354. 
Composition, advantages, physical 
properties, machinability, corrosion 
resistance, welding data and uses of 
an aluminum casting alloy. 76 
Phosphor Bronze. Miller Co., Rolling 
Mill Div., 4 pp, illus. Composition, 
properties, uses and availability of 
phosphor bronze coils and flats. 77 
Impact Extrusions. Mueller Brass 


Co. Mechanical properties and dimen- 
sional tolerances of round, rectangular 
and square impact extrusions. 8 


Copper, Brass Tubing. Scovill Mfg. 
Co., Mill Products Div., 4 pp. Specifi- 
cations, uses and advantages of cop- 
non-leaded brass 

79 


per, leaded 
tubing. 
Steel-Clad Copper Wire. Sylvania 
Electric Products, Inc., Parts Div., 4 
pp. Conductivity, composition, avail- 
ability, standard tolerances, uses and 
mechanical properties of a stainless 
steel-clad copper wire. 

Brazed Assemblies. Wal! Colmonoy 
Corp., Brazing Alloys Div., 4 pp, illus. 
Facilities for design, development and 
manufacture of copper and silver 
brazed assemblies. 81 


Closed-Die Forgings. Wyman-Gor- 
don Ce., 12 pp, illus. Facilities for 
producing closed-die forgings of al- 
uminum, magnesium, steel and 
titanium. 82 


Plastics & Rubber 
e Parts e Forms 


Extruded Nylon. Allied Chemical 
Corp., Plastics Div., 4 pp, illus. Con- 
tains actual samples of extruded 
nylon tubing, tape, rod and shapes. 
Gives physical properties, dimensions 
and uses, 83 


ABS Rigid Plastics Pipe. American 
Hard Rubber Co., Div. of Amerace 
Corp., 16 pp, illus., No. CE-80. Corro- 
sion resistance, fabrication data, di- 
mensions and uses of ABS (acrylo- 
nitrile-butadiene-styrene) rigid plas- 
tics pipe, fittings and valves. 84 
High Density Polyethylene Pipe. 
Carlon Products Corp., 4 pp. Proper- 
ties and uses of Type III (higher 
density) polyethylene pipe. 85 


PVC Plastisols, Chemical Products 
Corp., 4 pp, illus. Case histories on 
the use of polyvinyl plastisols for 
automotive and bottle seals, sewer 
pipe gaskets and automotive trim 
fasteners. 86 
Vinyl! for Metal Laminate. Colum- 
bus Coated Fabrics Corp., 12 pp, illus. 
Describes Col-O-Vin, a _ semi-rigid 
vinyl sheeting which can be bonded to 
steel or nonferrous metals. 87 


Standard Plastics Compounds. 
Conneaut Rubber & Plastics Co., 4 pp, 
illus. Lists standard plastics com- 
pounds kept in stock, and illustrates 
in silhouette the many die shapes 
available for extruding. 88 
Polyester-Glass Laminates. Con- 
tinental-Diamond Fibre Corp., 4 pp, 


and 
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lus. Phys mechanical and elec 
trical p perties of polyester-g 
laminates 


ass 


89 


TFE Fluorocarbon, Dixon Corp., 4 
pp, illus., No. 9572. Electrical, physi 
cal, mechanical and chemical prope: 
and typical applications of TFE 
and reinforced TFE. 90 
Thermal Insulation. Dow Chemical 
Co., Plastics Sales Dept., 12 pp, illus., 
No. 157-57. Design information, physi 
cal and thermal properties, and instal 
lation data for a thermal insulation 
made of polystyrene foam. 


TFE-Coated Fabrics. E. I. du 
de Nemours & Co., Inc., Fabric 
4 pp. Mechanical, chemical and 
mal properties, formability and 
of TFE-fluorocarbon resin-coated glass 
fabrics and laminates 92 


Cellophane Film. FE. I. du Pont de 
Nemours & Co., Inc., Film Dept., 10 
pp, illus. Properties and uses of ove) 
100 varieties of cellophane film. 93 
Rubber, Vinyl Parts. Ohio Rubbe) 
Div., Eagle-Picher Co., 6 pp, illus., 
No. 715. Information on rubber parts, 
and molded and extruded vinyl parts 


ties; 


fluorocarbon 


uses 


For 


YUU. 


Molded Laminated Plastics, 

Corp., 8 pp, illus., No. 

ailable, typical applicat 
and general information on a line 
laminates 


plastics 


mica 
ons 
of 
95 
Styrene-Acrylonitrile Copolymer. 
Foster Grant Co., Inc., Plastie Div., 2 
pp. Mechanical properties, chemical 


resistance, advantages 


Grades a‘ 


molded 


and uses of a 


styrene-acrylonitrile copolymer called 
96 
Molded, Extruded Rubber Parts. 
Garlock, Inc., 6 pp, illus., No. AD-167 
Describes various types of molded and 
extruded rubber parts for use on auto 
mobiles, aircraft, machinery and ap} 


97 
Cellular Rubber Plastics. B. F. 


Goodrich Co., Sponge Products Div., 
8 pp, illus. Properties and uses of 
llul bl and pl s sheets, 


iia udvde! Cc 
and molded forms. 98 
Epoxy Compounds. Hysol Corp., 10 


pp, illus. General information and typ 
ca f epoxy compounds for ad 
sealants, tooling materials, 
insulation 99 
Dially! Phthalate. Mesa Plastics Co., 
2 pp. Data on the corrosion 

if nine diffe 

i yl phthalate 


Fostacry! 


ance 


ce ast 


shapes, 


tubing 


uses (¢ 
] 


hesives and 


ind electrical 


esistance 


formulations of di 
molding compounds. 


ent 


Plastics Properties Calculator. 
Monsanto Chemical Co., Plastics Div. 
Compact device for finding the prop 
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erties of major 
terials. 


types of plastics ma 


101 


Plastics Extrusions. National Vul- 
canized Fibre Co., 4 pp, illus. Facili 
for making extruded shapes and 
fabricated parts from nylon, acetal 
and chlorinated polyether resins. Ad- 
vantages, uses and limitations of the 


three plastics materials. 102 


Perforated Rubber, Fabrics. Perfo- 
rating Industries, Inc., 16 pp, illus., 
No. 57. Information perforating, 
slitting and blanking of coated fabrics, 
rubber, hides, felt, paper, 
foam rubber and imitation 


103 


Asbestos-Phenolic Laminate, Ray 
bestos-Manhattan, Inc., Equipment 
Sales Div., 12 pp, illus., No. 200. Phys 
ical properties and uses of an asbestos 


phenolic laminate called Pyrotex. 104 


ties 


on 


plastics, 
fabrics, 
leather. 


Fluorocarbon Plastics. Raybestos 
Manhattan, Inc., Plastics Products 
Div., 36 pp, illus., No. 9703. Properties, 
design data, tolerances, and descrip 
tions of a number of different uses for 
fluorocarbon plastics, tubing, 
tapes and molded products 10S 


Asbestos-Plastics Parts. Raybestos 
Manhattan, Inc., Reinforced Plastics 
Dept., 10 pp, illus., No. 200. Physical 
properties, machinability, chemical re 
istance and uses of an asbestos-rein 


forced thermosetting plastic. 106 


Acrylic Molding Compound. Rohm 
& Haas Co., 8 pp, illus., No. PL-363 
Physical properties, chemical resist 
ance and uses of a modified acrylic 
for injection molding and extrusion. 


107 


Polystyrene, Shell Oil Co., Shell 
Chemical Co. Div., Plastics & Resins, 
2 pp. No. SC-60-100. Information on 
facilities and se available fo1 
the production of polystyrene com 
pounds for molding, extruding, and 


vacuum forming. 108 


Fabricating Plastics Parts. Sink: 
Mfg. & Tool Co., 4 pp, illus. Facilities 
for injection molding, vacuum distilla 
tion plating, hot stamping, painting 


ind assembly of plastics parts 109 


Vulcanized Fibres. Spaulding Fibre 
Co., 44 pp, illus. Properties, uses and 
specifications of vulcanized fibres and 


thermosetting plastics 110 


High Temperature Laminates. Syn 
thane Corp., 2 pp. General description, 
availability and properties of two high 
ature indust | plast lam 


111 


Epoxy-Glass Fabrics. Taylor Fibre 
Co., 2 pp, No. 51.5.18. Characteristics, 
sizes, and physical, mechanical and 
electrical properties of a glass epoxy 
fabric. 112 
Flexible Plastics Tubing. U.S 
Stoneware Co., Plastics and Synthetics 
Div., No. T-97. Sizes, properties and 
uses for a flexible, clear plastics tub 


ng called Tygon 113 


resins, 


rvices 


tem pe al plastics 


nates. 


Other Nonmetallics 
e Parts ¢ Forms 


Felt Application Guide. American 
Felt Co., 8 pp, illus. Information 
800 types of indust il and decorative 


on 
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felts, including typical 


for each type. 


applications 
114 


Fibers. American Viscose Corp., Ray 
on Div., 50 pp, No. 5005. Properties 
of synthetic and natural fibers; glos 
sary of textile terms; spinning twist 
calculator; denier conversion table; 
packaging data; and products, serv 
ices, trademarks and other informa- 
tion on fibers. 115 


Custom Ceramic Parts. CFI Corp., 
1 pp, illus., No. 958. Information on 
ceramic components, ceramic-to-metal 
seals, glass-to-metal seals, and special 
ceramic compositions. 116 


Felt. Continental Felt Co. 
tion on wool, synthetic 


colored fe Its. 


Felts. Felters Co., illus 
bulletins describe important charac 
teristics of felt used in electric moto 


design. 118 


Wood Products. Gamble Brothers, 
Inc., 28 pp, illus. Shows wood products 
manufactured by the company, includ 
ing industrial wood parts, chair parts 


and athletic apparatus. 119 


Graphite. Great Lakes Carbon Corp., 
Electrode Div., 8 pp, illus. Outstand 
ing characteristics, chemical composi 
tion, properties, and typical applica 
tions of graphite in atomic energy, 
metallurgy, metal fabricating, aircraft 
and chemical processing, etc 


120 


industrial Ceramics. McDane! Re 
fractory Porcelain Co., 4 pp, illus 
Briefly describes ceramic pump pistons, 
combustion tubes, heat reflectors, cru 
cibles and liners. 121 


Industrial Textile Fibers. Owens 
Corning Fiberglas Corp., Plastics Re 
inforcement Div., 52 pp, illus. Infor 
mation on continuous filament yarn, 
treated yarn, staple fibers, chopped 
strands, milled fibers, fabrics and 
tapes, and other textile fibers Also 
included: an explanation of how fiber 
glass is made, a textile fiber compari 
son chart, and information on fabrica 


tion. 122 


Carbon Graphite. Pure Carbon Co., 
Inc., 12 pp, illus., No. 55. Catalog on 
carbon graphite for mechanical appli 


cations. 123 


Carbon and Graphite. Stackpok 
Carbon Co., 54 pp, illus., No. 40 C. 
Properties, and mechanical, chemical, 
electrical and refractory applications 
of carbon and graphite products. 124 


Synthetic Fiber Felts. Troy Blanket 
Mills, Industrial Div., 8 pp, _ illus. 
Strength, dimensional stability, wear, 
moisture and chemical resistance, and 
uses of a nonwoven synthetic fiber 


felt. 125 


Single Crystal Refractories, Union 
Carbide Corp., Linde Co. Div., 4 pp, 
illus., Nos. F-1397, 1398, 1400. Gen 
eral descriptions, physical properties, 
sizes, and other information on singlk 
crystals, tungsten, molybdenum, vana 
dium, columbium, and tantalum; and 
various titanium and molybdenum 


compounds, 126 


Cemented Carbides. Vascoloy-Ramet 
Corp., 4 pp, No. 5803. General chai 


Informa 
fiber and 


117 


Series of 


missiles, 





acteristics, hardness, rupture strength, 
density and applications of cemented 
carbides. 127 


Finishes @ 
Cleaning & Finishing 


Chromate Conversion Coatirgs. 
Allied Research Products, Inc., 28 pp, 
illus. Discusses chromate conversion 
coatings for zinc, cadmium, copper, 
brass, bronze, aluminum, magnesium 
and silver. 1 


Aluminum Conversion Coating. 
Amchem Products, Inc., 6 pp, illus., 
No. 1424B. General information, ad- 
vantages, types of aluminum prod- 
ucts coated, method of application, 
temperature range, and other data on 
a line of chromate and _ phosphate 
chemical conversion coatings for alu- 


minum parts. 129 


Diffusion Coating of Chromium. 
Chromalloy Corp., 1 p, No. 34. Test 
results obtained on molybdenum pro 
tected with a chromium diffusion 


coating. 130 


Epoxy Enamel. E. I. du Pont de 
Nemours & Co., Inc., Industrial Fin- 
ishes Div., 4 pp, illus., No. 1001. Com- 
position, uses, method of application, 
mixing and thinning information, cov- 
erage, surface preparation, colors, and 
other information on a chemical re- 
sistant epoxy enamel. 


Etch Resistant Material. Eastman 
Kodak Co., 16 pp, illus., No. P-36. 
General procedures, applications and 
characteristics of an etch resistant 
material used to control metal removal 
during etching, photo milling or 
plating. 2 


Metal Finishing. Enthone, Inc., 4 pp. 
Lists the company’s metal finishing 
processes and electroplating chemicals. 
Includes a card offering technical data 
on 77 metal finishing subjects. 133 


Metallized Ceramic Coating. 
Frenchtown Porcelain Co., 4 pp, illus. 
Data on Molcote, metal-to-ceramic 
coating, that may be hard soldered up 


to 2200 F. 134 
Nickel Alloy Coatings. Kanigen 


Div., General American Transporta- 
tion Corp., 12 pp, illus., No. 258. 
Frictional properties, abrasion, cor- 
rosion and salt spray resistance, uses, 
ductility and thermal conductivity of 
Kanigen chemically deposited nickel 
alloy coatings. 135 


Stamping, Casting, Finishing. 
Jervis Corp., 16 pp, illus. General 
information on facilities for stamp- 
ing, die casting, plating, anodizing, 
buffing, assembling, machining and 
welding parts used in the appliance, 
automotive, marine, building, and air- 
craft and missiles fields 


Fusion Coatings. Michigan Chrome 
& Chemical Co., 6 pp, illus. Informa- 
tion on small particle plastics 
powders for use in fluidized bed coat- 
ings. Information on equipment 
for fluidized bed coating. 137 


Metal Cleaners. Northwest Chemi- 
cal Co., 4 pp. Information on immer- 
sion, electrolytic and spray cleaners 
for die castings, steel, copper and 


aluminum. 138 


$1ze 


also 


Conversion Coating. Parker Rust 
Proof Co., 4 pp, illus. Latest appli- 
cations of chemical conversion coat- 


ing. 139 


Gold Plating Process. Sel-Rex 
Corp., 6 pp, No. Ag-2. Metallurgical 
properties, operational data and uses 
of an industrial gold electroplating 
formulation. 140 
Selective Plating. Sifco Metachem- 
ical Inc., 4 pp, illus. Process of electro- 
plating selected areas without using 
immersion tanks. For quick precision 
plating of electronic components and 
build-up of parts to exact size without 
disassembly. 141 


Joining & Fastening 


Resin Adhesives. American Cyana- 
mid Co., Plastics & Resins Div., 100 
pp. Properties, uses and methods of 
application in the plywood and wood- 
working industries of urea-formalde- 
hyde, melamine-urea formaldehyde 
and straight melamine resin adhesives. 


142 


Special Wing Nuts. Gries Repro- 
ducer Corp., 4 pp, illus., No. 2004. In- 
formation on special bosses, special 
threads and plain holes, serrated 
bases, special counterbores, and other 
information on special die cast zinc 
alloy wing nuts. 143 


Self-Locking Nuts, Mac Lean-Fogg 
Nut Co., 8 pp, illus., No. 7-Ma. Prop- 
erties, uses and dimensions of self- 
locking nuts. 144 

Mahon 


Welded Assemblies. R. C. 
Co., 1 p, illus. Shows the use of weld- 
ing in the construction of various 
assemblies. 145 


Adhesives, Coatings, Sealers. Min- 
nesota Mining & Mfg. Co., Adhesives, 
Coatings & Sealers Div., 12 pp, No. 
A-ZBD-102-JR. Series of fold-out 
tables give uses, characteristics, and 
general properties of over 170 dif- 
ferent adhesives, coatings and sealers. 
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Mechanical Fasteners. National 
Machine Products Co., 8 pp, illus. In- 
formation on sizes, uses and advan- 
tages of a line of mechanical 


fasteners. 147 


Adhesives Selection, Use. Ray- 
bestos-Manhattan, Inc., Adhesives 
Dept., Bridgeport, Conn., 20 pp, illus., 
No. 701. Information on_ selection, 
bonding, testing, inspection, and use 
of a line of adhesives. Included is a 
comprehensive chart covering charac- 
teristics, solvents, uses, and bonding 
requirements of several dozen adhe- 
Write on company letterhead 
directly to Raybestos. 


Bolts, Forgings. Rhode Island Tool 
Co., 26 pp, illus., No. 75. Dimensions, 
properties, prices and uses for drop 
and upset forgings, eye and special 
bolts, studs, cap screws, and nuts. 149 


Lock Screw Fasteners. Russell, 
Burdsall & Ward Bolt & Nut Co., 3 
pp, illus. Advantages and dimensions 
of spin-lock screws. 150 
Set & Mfg. Co., 
No. Information on 
and steel set 
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Sives, 


Screw 
2] 


stainless 


Set Screws. 
28 pp, illus., 
self-tapping 
screws. 


Turn to page 49 for 


Fasteners. Simmons Fastener Corp., 
42 pp, illus., No. 1257. Sizes, installa- 
tion data, characteristics and uses of 
plastics and metal fasteners. 152 


Aircraft Bolts. Standard Pressed 
Steel Ce., 4 pp, illus., No. 2531. 
Weights, strengths and specifications 
of high strength, aircraft bolts. 153 


Pop Rivets. United Shoe Machinery 
Corp., “Pop” Rivet Div., 8 pp, illus. 
General description, advantages, meth- 
od of selection, and other pertinent 
data on two basic types of Pop rivets. 
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Methods & Equipment 
e Testing 


Testing Machines. American Ma- 
chine & Metals, Inc., Riehle Testing 
Machines Div., 40 pp, illus. Informa- 
tion on power testing machines, indi- 
cating systems, and a wide range of 
accessories and instrumentation. 155 
Temperature Indicators. Burrell 
Corp., 2 pp, illus. No. 5904. Informa- 
tion on how and where to use tem- 
perature indicating crayons avail- 
able for temperatures ranging from 
113 to 2500 F. 156 


Processing X-Ray Films. Eastman 
Kodak Co., %-Ray Div., 6 pp, illus. 
Describes an entirely new system of 
faster, better processing for indus- 
trial x-ray film. 157 
Nondestructive Testing. Howe 
Sound Co., Sperry Products Co., Div., 
12 pp, illus., No. 00-105. Describes 
methods, equipment, advantages, and 
uses of ultrasonic, x-ray, and mag- 
netic nondestructive testing  tech- 
niques. 158 


Vibratory Machines. King Seeley 
Thermos Co., Queen Products Div., 
illus. Information on seven vibratory 
machines used for high-speed finishing 
of stampings, castings, forgings and 
machine parts. 1s9 
Cold Cabinet. Revco Inc., 2 pp. Low 
temperature cabinet for industrial 
processes and research. 160 
Wax Injection Presses. Alexander 
Saunders & Co., 9 pp, illus., No. WP 
57. Dimensional data, specifications, 


features and prices of wax injection 
presses. 1 


Tensile Elongation Tester, Scott 
Testers, Inc., 5 pp, illus., No. HCG- 
1276. Characteristics, advantages, 
specifications, uses, and other infor- 
mation on a constant rate of extension 
tensile elongation tester. 162 


Metal Powder Press. F. J. Stokes 
Corp., 4 pp, illus., No. 1200. Out- 
standing design features, special 
characteristics, advantages, specifica- 
tions and operating characteristics of 
a 50-ton multiple motion powder metal 


163 


press. 





To get suppliers’ free literature use 


prepaid post card on pp 41 and 42 
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... Bonds “strong as a bull 


Whatever materials you’re bonding (to the 
same or to another material), a SCOTCH- 
WELD Brand Structural Adhesive bond 
will give you a bonus of structural strength 
at the with the flexibility to resist 
vibrational fatigue. SCOTCH-WELD adhesive 
bonds distribute stress loads uniformly, 
and protect the strength and integrity of 
the materials by eliminating fastening 
holes, maintaining the finish, and sealing 


joints against corrosion. 


olnt 


Fatigue tests show that metal-to-metal 
joints in Convair’s 880 jet transports and 
Air Force F-102A jet interceptors, bonded 
with SCOTCH-WELD adhesives, will outlast 
structure they bond together! 
In industry, too, SCOTCH-WELD adhesives 
are finding use in joining hermetically 
sealed metal shipping containers, multiple 
piece castings and thinner gauge metals, 


the metal 


For more information, turn to Reader Service card, circle No. 436 
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Sculpture created especially for 3M Company by Guy Palazzola 


STRENGTH 


rhinoceros” made with SCOTCH-WELD 


Brand Structural Adhesives 


where tear strength would limit the effec- 
tiveness of other joining methods. 


Look first to 3M! A pioneer in adhesive 
research, 3M has developed the widest line 
of adhesives in the industry. These Tech- 
nical Service facilities are at your disposal. 
For an accurate appraisal of how an ad- 
hesive can add strength, light weight, 
production economy, and greater design 
freedom to your process or product, call 
your nearest 3M Field Engineer or write to: 
AC&S Division, 3M Company, Depart- 
ment SBHH-31, St. Paul 6, Minnesota. 


“SCOTCH-WELD” is a Reg. T.M. of 3M Co M Co “ 








What do you want to bond to what? 
The 3M Rhino is fabricated of these 
materials and bonded with SCOTCH 
WELD Brand Structural Adhesives 

1. Wood 2. Aluminum 3. Glass 4. Cerami 
5. Plasti 6. Permanent Magnet Bras 





ADHESIVES, COATINGS AND SEALERS DIVISION 


Ue : > << 
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Books 


Cobait: Chemistry, Metallurgy 
and Uses. Edited by Roland S. 
Young. Reinhold Publishing Corp., 
New York. 1960. Cloth, 6 by 9 in., 
424 pp. Price $15 

This comprehensive survey (writ- 
ten by several experts) of the pro- 
duction, consumption, chemistry, met- 
allurgy, and applications of cobalt, 
brings up to date a previous book 
written entirely by the editor. 

The new book is designed to in- 
terest both chemists and metal- 
lurgists. 

In addition to a summary of new 
developments, the book covers: oc- 
currence of cobalt; extractive metal- 
lurgy; chemical and physical prop- 
erties; simple compounds; coordina- 
tion compounds; phase diagrams; 
magnetic, electrical and electronic 
applications; high temperature, high 
strength service; tool steels; ce- 
mented carbides; electroplating; use 
in the glass and ceramic industries; 
catalytic behavior; biology and bio- 
chemistry; radioactivity; and anal- 


ysis. 


Steel Castings Handbook: Third 
Edition. Edited by Charles W. 
Briggs. Cleveland. 1960. 6 by 9% m., 
670 pp. Price $5.50 

This handbook, a completely re- 
vised and rewritten versien of the 
1950 edition, incorporates much new 
information, and is now said to be 
the “most comprehensive source of 
data on the proper design, selection 
and heat treatment of steel castings 
in the world today.” 

Included in the new book: advan- 
tages, applications and purchasing 
of steel castings; patterns; toler- 
ances; normal variations; carbon 
and low alloy steels; resistance to 
wear, corrosion, and high and low 
temperatures; welding; heat treat- 
ment; casting practice; casting de- 
sign; machinability; a glossary of 
foundry terms; and _ engineering 
tables dealing with compositiens and 
specifications for wrought and cast 
steel. 


Welding Metallurgy. Edited by 
A. L. Philips. American Welding 
Society, New York. 1960. Paper, 6 
by 9 in., 122 pp. Price $2 

This condensed textbook of fer- 
rous and nonferrous welding metal- 
lurgy was reprinted from the latest 
edition of the Welding Handbook 
and should prove valuable for all 
training programs where the funda- 
mentals of welding metallurgy are 


involved. The handy booklet covers 
temperature changes in welding, 
structure of metals, mechanical 
properties of metals, fracture in 
metals, factors affecting weldability, 
and all common metals and alloys. 


Organometallic Chemistry. Edited 
by H. Zeiss, Reirhold Publishing 
Corp., New York. 1960. Cloth, 6% 
by 9% in., 549 pp. Price $17.50 

The first major work on organo- 
metallic chemistry in over a decade, 
this beek presents an authoritative 
survey of recent developments in 
carben-metal cempounds. 

Among the topics covered by 14 
leading authorities are: carbon-metal 
bonding, benzyne ehemistry, vinyl- 
metallics, organoboranes, organo- 
aluminum compounds, organosilyl- 
metallics, cyclopentadienyl metal 
compounds, arene complexes of the 
transition metals, transition metal 
alkyls and aryls, and metal car- 
honyls and related compounds. 


Unfired Pressure Vessels: The 
ASME Code Simplified. Robert 
Chuse. F. W. Dodge Corp., New 
York. 1960. Cloth, 6 by 9 in., 154 
pp. Price $8.75 

This simplified guide to the ASME 
Boiler and Pressure Vessel Code 
covers basic causes of accidents and 
failures, corrosion and _ stress 
failures, design pitfalls, welding 
procedure, effects of welding heat, 
and weld inspection. The book is an 
attempt to simplify the work of de- 
signing, building, ordering, repair- 
ing, and inspecting pressure vessels. 


Reports 


Properties of tantalum INvesTIGA- 
TION OF THE PROPERTIES OF TANTA- 
LWM AND ITs ALLoys. F. F. Schmidt 
and others. Battelle Memorial In- 
stitute. Mar ’60, 112 pp. Available 
from Office of Technical Services, 
Dept. of Commerce, Washington 25, 
D.C. Price $2.50 (PB 161758) 

The effects of alloying elements on 
the properties of tantalum were in- 
vestigated in an effort to develop 
tantalum-base alloys that can be used 
as aviation structural metals at 
temperatures above 2000 F. The re- 
port points out that tantalum offers 
the unusual combination of excellent 
fabricability and high melting point, 
but exhibits only moderate strength 
properties and has poor oxidation 
resistance at high temperatures. 





Let us show 
you how to 
KEEP 
COMPONENT 
COSTS 
































Send a sample or blue print 
for estimates. 


Art Wire specializes in wire forms de- 
Signed for today's automatic production 
lines . manufactured with the pre- 
cision and uniformity that assure the 
economy of an uninterrupted work flow. 
Reduced down-time, and the iower 
costs made possible by Art Wire’s mod- 
ern production methods mean greater 
savings to you, and greater profit in 
your operations 


ART WIRE AND STAMPING CO. 


13 Boyden Place, Newark 2, N. J 





For more information, circle No. 328 
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MOSINEE MAKES IC WITH PAPER 


MOSINEE Seven-O- neutral papers for metal wrapping 


® Chemically inert, noncorroding on contact—flat or creped. 


e For interleaving metals and wrapping aircraft, automotive, electronic, 
missile components, etc. 


e Effective as an intimate wrap for steel, copper, nickel, tungsten, 
aluminum, silver, brass, manganese, zinc, cadmium and other metals. 


© Ideal for packaging products for long-term storage and overseas shipments. 
@ Meets requirements under Military Specifications MIL-P-17667A. 
© Uniform quality—from roll to roll . . . from carload to carload. 


FREE—DATA FILE 
AND PAPER TERMS 
$. DICTIONARY 
MOSINEE, WISCONSIN Write Dept. MD-3 


For more information, turn to Reader Service card, circle No. 340 
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Several alloying elements were found 
to be effective in reducing both scal 
ing and contamination. 


Ablation materials DETERMINA 
TION OF FACTORS GOVERNING SELEC 
TION AND APPLICATION OF MATERIALS 
FOR ABLATION COOLING OF HYPERVE 
LOCITY VEHICLES. J. H. Bonin and 
others, Chicago Midway Laborato 
ries, University of Chicago. Feb ’60 
162 pp. Available from Office of 
Technical Services, Dept. of Com 
merce, Washington 25, D.C. Price $ 
(PB161702). 

Heat transfer characteristics of 
52 different materials, evaluated by 
subjecting them to the high tempe1 
ature plasma discharge of an ai! 
stabilized electric arc. Specimens of 
various compositions cast in th 
same shape were subjected to heat 
fluxes at 600 and 1950 Btu/ft’-sec 


Metallurgy and ceramics Avail 
able from Office of Technical Ser 
ices, De pt. of Comme rce, Washing 
ton 25, D.C. 

The following studies fo the 
Atomic Energy Commission in the 
fields of metallurgy and ceramics 
are now generally available: 

HigH TEMPERATURE CORROSION 
Stupy INTERIM REPORT FOR THE Pt 
RIOD NOVEMBER 1958 THROUGH MAy 
1959. July '59, 38 pp, $1.25 (AECD 
4292). 

DEVELOPMENT OF CORROSION RE 
SISTANT NIOBIUM-BASE ALLoys. May 
60, 90 pp. $2 (BMI-1437). 

\ StTupy oF THE HIGH TEMPERA 
rURE AIR OXIDATION OF YTTRIUM 
METAL. Mar ’60, 32 pp, $1 (IS-Vv5). 

Errect OF HEAT TREATMENT ON 
THE CORROSION OF ZIRCONIUM. Ja? 
"60, 13 PP, 50¢ (KAPL-2071). 

DEVELOPMENT OF FERRITIC STEELS 
FOR HIGH TEMPERATURE SODIUM 
SERVICE. May ‘60, 33 pp, $1.25 
(NAA-SR-4832). 

AQUEOUS CORROSION OF THORIUM 
ALLOYS AND ZIRCALOY-CLAD THORIUM 
ALLOYS. Mar ’60 49 pp, $1.25 (NMI- 
1226). 

MULTI-TEMPERATURE EXTRUSIONS. 
Mar ’60, 49 pp, $1.25 (NMI-1229). 

CORROSION OF ZIRCONIUM ALLOYS 
IN 900 AND 1000 F STEAM. Mar ’60, 
25 pp, 50¢ (NMI-1235). 


Properties of semiconductors IN- 
VESTIGATION OF PHYSICAL PROPERTIES 
oF SEMICONDUCTORS. Available from 
Dept. of Commerce, Field Services 
350 Fifth Ave., New York 1, N. Y. 
Price $1.50 

Solid solutions and compounds of 
various metals and tungsten tri 
oxide were investigated to find ma 
terials having semiconducting prop- 


For more information, circle No. 417 * 





116 reasons why we can help you put 
your finger on the right plastic faster 


$55 Puenouite® taminates... 


1s grades of Vulcanized Fibre... 


This will give you an idea of how 
surely National can help you pin 
point exactly the plastic you want 
National has the broadest line in 
the industry, including standard 
forms, precision - fabricated parts, 
and a huge stock of many grades 
ready for immediate shipment. For 


fast help, samples, or more informa 
tion, contact your nearby NVF sales 
office. You'll find the phone number 
in Sweet’s Product Design File 
2b/Na. Or write NVF, Dept. TL, 
Wilmington, Del. It’s a direct line 
to the one best material per dollar 


of design performance 


‘ 


Lao grades for printed circuits... 


NVE e 


NATIONAL VULCANIZED FIBRE COMPANY 


In Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 





Made of Kennametal* and Kentanium,* these parts perform better, longer 
Punches, dies, seal rings, nozzles, pump parts, temperature sensing elements 
and hundreds of other critical parts are custom-engineered to solve specifi 
design and materials problems 


All these parts were problems 
... Until made of KENNAMETAL 


Some of the machine components shown above must function at points 
of extreme abrasion. Others are subjected to the attack of corrosive 
fluids ...or must retain strength at high temperatures. For longest life 
under these conditions, they have been made of Kennametal or Ken- 
tanium. These two hard carbide alloys can be made in about any 
shape to solve design problems. When new ideas create new design or 
materials problems, Kennametal or Kentanium often provide the an- 
swer. Chances are one or a combination of the unique properties of 
these materials can help you carry out some design idea. 


OUTSTANDING PROPERTIES 

e¢ An extremely high rigidity—up to 94 million YME (compared with 
steel’s 30 million). 
Density of compositions ranges from 5.7 to over 15.0 gms ‘cc com- 
pared to steel at 7.8. 


Compositions available to resist corrosion-wear conditions encoun 
tered with nitric, sulfuric and hydrochloric acids, and sodium hy 
droxide. 

Kennametal is extremely hard (up to 94 Rockwell A) and out 
wears steel as much as 100 times. 


Kentanium retains sufficient strength for continuous operation at 
temperatures of 2200°F and up to 5000 F for shorter periods 
If you'd like more information, contact a Kennametal Representative 
or write us direct for Booklets “Properties of Kennametal” and 
“Proven Uses of Kennametal and Kentanium.’’ KENNAMETAL INC., 
Department MDE, Latrobe, Pennsylvania. 


Ke t the registere 
of a series of hard 
oy of tungsten tung 
ind tantalum. Ken 
the registered trade 
series for applications 
lighter weight material 
n resistance to temper 


tremes 33551 
For more information, turn to Reader Service card, circle No. 336 
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at high temperatures, Coppe1 
tungstate and a compound containing 
a small amount of silver in tungsten 
triexide were found to have interest 
ing properties. Aluminum boride was 
found to be a semiconductor with a 
large activation energy. 


High strength molybdenum |); 
VELOPMENT OF HIGH STRENGTHS AND 
HiGH RECRYSTALLIZATION TEMPERA 
TURES IN MOLYBDENUM-BASE ALLOYS 
VW. Semchushen and others. Clima 
Volybde nun Co. of Vichigan Fs 
"5 ili p {rvailable from Office 
Technical Servi > Dept. of Con 
nerce, Wash 275. D. ¢ P 
$2.75 (PB 161542) 

{ group of wrought molybdenun 
base alloys were evaluated to deter 
mine amenability to available work 
ing processes, anticipated high re 
crystallization temperatures, and 
high strength properties. Castings 
were converted to bar stock and ex 
amined for recrystallization temper 
ature, grain growth and embrittle 


9, li 


ment tendencies, tensile and creep 
rupture strength, and brittle-to-du 


tiie transition 


Oxidation of tungsten OXIDATION 
OF TUNGSTEN AND TUNGSTEN-BASE 
ALLoYS. FE. A. Gulbranson and others. 
Westinghouse Electric Corp. Feh ’60. 
86 pp. Available from Office of Tech 
nical Services, Dept. of Commerce 
Washington 25, me. tea Price 52. 
(PB 161709) 

The oxidation of pure tungsten 
and its alloys was investigated at 
temperatures up to 1600 F under a 

ide range of oxygen pressures. 
Kinetic studies were made on sheet 
and wire specimens at temperatures 
from 930-2370 F over a broad pres 


ure Tange 


Protective coatings |’ROTECTIVE 
COATINGS FOR REFRACTORY METALS. 
C. G. Bergson and others. Un 
ity of Illinois. Jan ’60, 50 pp. Avail 
able from Office of Technical Seri 
CeS, Dept. of Commerce, Wa hinaton 
», D. C. Price $1.25 (PB 161736) 
Ceramic coatings consisting of ad 
mixtures of zirconia and glass pi 
vide oxidation protection for tung 
sten wire in an oxygen-free environ 
ment at temperatures up to °600 | 
for as long as 3% hr. 





NEED DATA on refractory metals? See 
M/DE's Materials Selector issve (mid- 
Nov ‘60) for physical, mechanical 
and fabricating properties; corrosion 
resistance; available forms; suppliers 
and typical uses. 
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Designed in Fortiflex... for PHILCO- Bendtx 


metals and other materials in components, with product im- 


This blow-molded unit stores and dispenses detergents and 

bleaches in Philco-Bendix Duomatic, washer-dryer combina provement and cost savings. 

tions. Molded of Celanese Fortiflex B-50-20, it is corrosion Write for technical data on Fortiflex. outlining your appli- 

free, light, strong, and easily cleaned with boiling water. cation to: Celanese Polymer Company, Dept. 102-C, 744 
Fortiflex is an easily molded, tough, rigid material, which iroad Street, Newark 2. N.J Celanese® Fortiflex® 


ser Compan a Divisio f ¢ ese orpors yn of America 


provides unusual freedom in design. It offers outstanding heat, se Polym 
, hiliate lian 1 ny v yntreal, Toronto, Vancouver 


chemical and stress-cracking resistance and can often replace , 180 Madison Avenue. N Y. 16 


For more information, turn to Reader Service card, circle No. 426 





GRAPHITAR 


FOR DEPENDABILITY 


GRAPHITAR'’S own character makes it depend- 
ible. A non-metallic engineering material, 
formed from carbon and graphite powders and 
a special binder, compacted under high pressures 
and furnaced at temperatures up to 4,500°F., 


GRAPHITAR possesses inherent characteristics 


that give finished parts exceptional depend- 


ability. € 
for example, gives bearings, seals, vanes and 
rings exceptional dependability whenever de- 


pendability is one of the prime requisites. 


In this laboratory test stand, oxidation-resistant 

GRAPHITAR parts are being checked under simu- 

lated operating conditions. Similar tests have proven 

that, when GRAPHITAR parts are exposed in oxidiz- 

ng atmospheres at 1,200°F., they show only a weight 
of less than six percent after 200 hours 





PHITAR’S natural heat resistance, 





There are other characteristics every bit as im- 
portant to GRAPHITAR’S dependability. They 
include chemical and magnetic inertness, me- 
chanical strength and adaptability to self- 
lubrication. Besides these natural characteristics, 
GRAPHITAR engineers can control porosity, 
strength and hardness to match GRAPHITAR’S 
physical properties to each individual applica- 
tion, It’s little wonder that GRAPHITAR has 
become one of the design engineer’s most versa- 


tile and useful materials. 

















In the Engineering Department of 
The United States Graphite Company, 
micro-photo studies are indispensable 
in the study of internal part structure. 
The Metallograph is just one of dozens 
of modern technological aids em- 
ployed in both the quality control of 
production GRAPHITAR parts and in 
the research and development of new 
products. GRAPHITAR parts are 
engineered for dependability. 








GRAPHITAR air/oil seals employed in today’s high- 
speed turbojet engines have established an enviable rec- 
ord for operating dependability. Installed on the main 
shaft of the turbine. GRAPHITAR seals successfully 
withstand tremendous shaft speeds and generated heat. 


GRAPHITAR bearings in the power reactor pumps 
of American nuclear submarines have compiled an 
outstanding record for dependability. 


Do you have an application in which GRAPHITAR’S dependability can help 
solve a tough problem, reduce your costs and improve the operational life of 
your products? Our engineering staff can help you find out. Our field men can 
also give specialized, on-the-job consultation. Send for your free copy of 
Engineering Bulletin #20. Included is helpful information about the properties, 
characteristics and applications of GRAPHITAR. 


Unusually shaped parts of GRAPHITAR can be 
molded easily with today’s modern techniques. 
Ears, face slots and outside diameter notches of 
friction disc above, left, were molded in one 
operation without need for secondary machin- 
ing and finishing. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 3, MICHIGAN 
GRAPHITAR® carson-crapnite © GRAMIX® powoeR merauurcy © MEXICAN® crapuite propucts © USG® prusues 


For more information, turn to Reader Service card, circle No. 379 











COST OF RELIABILITY 


...with 20,000-pound heats of Republic Vacuum-Melted Metal 


Processed into billets, sheets, bar, strip, or wire, 
vacuum arc melted metals are being delivered in 
quantity, on time, at reasonable cost. 

To minimize the cost, Republic produces vacuum- 
melted metals in larger melts—4,000 to 20,000 
pounds. Integrated facilities process 18- to 32-inch 
diameter ingots into a wider range of product sizes 
and conditions than ever before possible. 

Republic’s consumable electrode vacuum-melting 
process improves mechanical properties—tensile 


strength, ductility, fatigue life, and performance at 
high and low temperatures. Precise control reduces 
nonmetallic inclusions and harmful gases. 

Our metallurgists will help you select and apply 
the vacuum-melted metal best suited to your require- 
ments: constructional alloy steel, high strength alloy 
steel, bearing steel, stainless steel, super alloy steel, 
titanium, or special carbon steel. For information, 
contact your nearest Republic sales office or mail 
the coupon. 


CONSTRUCTION ALLOY STEELS « HIGH STRENGTH STEELS « BEARING STEELS « STAINLESS STEELS 
SUPER ALLOY STEELS e TITANIUM e« SPECIAL CARBON STEELS 


Republic PH 15-7 MO* for missiles and aircraft offers high 
ultimate tensile strength with excellent mechanical proper- 
ties to 1000°F. Republic 17-4 PH* for shafts, gears, pins and 


REPUBLIC 


other components requires only a one-hour heat treatment 
at 900°F to develop its full strength (ultimate tensile 


strength to 200,000 psi). Republic 17-7 PH* for pressure 


PH STAINLESS STEELS... 


tanks, bellows, springs, and other applications provides 


better corrosion resistance than the hardenable grades of 
chromium stainless. Send for PH Stainless Steel Booklet. 


*Licensed under Pat. Nos. 2482096,2505763 and Trade Mark of Licensor. 


bY 
¥, Strong, Modern, Dependable 


REPUBLIC STEEL 


Cleveland 1, Ohio 


World’s Widest Range of Standard Steels and Steel Products 


nile 


For more information, turn to Reader Service card, circle No. 429 


REPUBLIC STEEL CORPORATION 
DEPT. ME-1590 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 
C0 Republic Vacuum-Melted Metals 
0 PH Stainless Steel 

0 Have a metallurgist call 





Name 








Company 


Address 





City : mnimmemmmeni ena 
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Put your problem 
to an old problem- 
solver: Laminac’ 
Polyester Plastic. 


Reinforced Laminac 
polyester resin has 
been solving difficult 
materials problems 
for 19 years. Reason: 
Reinforced Laminac 
offers superior phys- 
ical and electrical 
properties. High 
structural and im- 
pact strength. Di- 
mensional stability. 
Corrosion resistance. 
Arc resistance. Di- 
electric strength. 
Kconomical, high and 
low-volume fabrica- 
tion of unusual 
shapes, large and 
small. Low-cost tool- 
ing. In one molding 
operation, reinforced 
Laminac gives form, 
strength, color and 
finish. Put your ma- 
terials problems to 
reinforced Laminac— 
the pioneer polyester. 
Available in 22 for- 
mulations for specific 
problem-solving. 





AMERICAN CYANAMID COMPANY CcCwWYANANITI YD PLASTICS AND RESINS DIVISION 


Wallingford, Connecticut. Offices in: Boston + Charlotte - Chicago + Cincinnati + Cleveland + Dallas + Detroit + Los Angeles 
* Minneapolis - New York + Oakland - Philadelphia - St. Louis + Seattle + In Canada: CYANAMID OF CANADA LIMITED, Montreal + Toronto 


For more information, turn to Reader Service card, circle No. 353 
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KMP* KAP-KIT 
eliminates 
cutting—guessing 





WOLVERINE CAPILATOR 
assures precision metering 


NO CUTTING—NO GUESSING.” Kenmore Machine Products, Inc., is another of the 


leading manufacturers served by Wolverine Tube 
That's the way Kenmore Machine Products, Inc., des ; 


cribes the metering action of its KMP* Kap-Kit 


replacement capillary ass¢ mbly. 


rhere’s a reason for the wide acceptance given 
Wolverine products and that reason is the outstanding 
quality Wolverine Tube builds into its copper, copper 
And, there's good reason why this is so. In addition alloy and aluminum tube. 
to its own fine workmanship, Kenmore Machine Prod 
Next time you order tube—specify the products of 
ucts specifies only the finest copper tube for use in its 
products. In the case of the KMP* Kap-Kit unit the 
control tube used is Wolverine Capilator* the capil 


Wolverine Tube. You'll be in good company. For com 
plete information write for the fubemanship Catalog 
or ask your Wolverine Tube salesman... HE 
lary tube for precision metering of liquids and gases a" 
’ ? KNOWS 
Also manufactured from Wolverine copper tube are 
the KMP* Kap-Kit’s strainer assembly bulb and low 
side dryer bulb. This applies, also, to the other strainers WOLVERINE TUBE 
and bulbs in Kenmore’s wide line of specialized refrig ® Sr wr 
eration products. Located in Lyons, New York, Ken- Calu met=a Hecla, Inc. 
more has been a manufacturer of top quality refrigera- : DEPT. K, 17258 SOUTHFIELD RD., ALLEN PARK, MICH 


tion components since 1937. 


*REGISTERED TRADEMARK OF KENMORE MACHINE PRODUCTS, INC 


N 


For more information, turn to Reader Service card, circle No. 347 
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by Sandusky 


SOLVED: 


Centrifugal Casting 


This photo, showing the Sandusky cylinder welded into position, courtesy of the Lummus Company, New York 
New York who fabricated, assembled and tested the completed loop before shipping it to the ETR site in Idaho 


Nuclear Test Loop Uses 


Sandusky Centrifugal Casting as Pressurizer Cylinder 


4 Sandusky Centrifugal Casting is the main cylin 
drical component of an electrically heated pressur 
izer, designed by Knolls Atomic Power Laboratory to 
Section VIII, of the ASME Code (Unfired Pressure 
Vessels) for use in the new Engineering Test Reactor 
facilities at Idaho Falls, Idaho 
This 664%” long cylinder, 27” O.D. with walls 2% 
thick, was centrifugally cast of an 18-8 stainless steel 
SA-351, Grade CF-8) for the extra corrosion resist 
ance required under nuclear loop service conditions 
demineralized water at temperatures to 650°F and 
pressures to 2500 PSI. 
O. G. Kelley Co., Boston, to whom we delivered 


7 


SANDUSKY 9 


this 2-ton, fully machined cylinder, welded on the 
forged heads and nozzles, radiographed the welds, 
and hydro tested the completed vessel to 4300 PSI. 

This is another example of the adaptability of San 
dusky Centrifugal Castings to applications demand 
ing the highest order of quality They may well offer 
you a practical and economical answer to your cylin- 
drical needs, also. 

We are producing cylinders and piping in diame 
ters from 7” to 54 in lengths to 33 ft.—in a wide 
range of ferrous and non-ferrous alloys. Write for 
Bulletin 300, for more complete technical information 
on the Sandusky process and product application data. 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO—Sta f y Steels — Full Ra ’ pper-B . Nickel-Ba Alloys 


A For more information, turn to Reader Service card, circle No. 398 For more information, circle No. 420 > 
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Swedlow® meets the materials challenge with 


A NEW TYPE OF RADOME 


made of anew deep-drawn’ stretched acrylic for the B-47 


Successful transmission of radar signals—new deep-drawn compound configurations with the 
structural strength and toughness of stretched acrylic—increased economy. This unusual com- 

bination of virtues is the result of some bold new fabricating developments by Swedlow @ The 

aft radome of Boeing Wichita’s B-47 shows the advanced state of the art. Under test by Boeing, 

the radome is designed to improve the aircraft’s electronic system. Compared to former materials, 

stretched acrylic gives improved load strength, resistance to crack propagation and crazing, resist- 

ance to abrasion and vibration. The deep shape represents a major forward step in forming 
techniques ™ New shapes like this will widen the practical uses for this versatile Swedlow 

material. The promising electronic properties show the way to many new applications requiring f 
composite characteristics. Other outstanding Swedlow achievements in stretched acrylics include Send for techr 
transparent enclosures for the Republic F-105 Thunderchief, Norair T-38 Falcon, McDonnell Dept. 18 


F4H Phantom, and leading jet transports. 
SWEDLOW | ae te 
ne. LOS ANGELES 22, CALIFORNIA + YOUNGSTOWN 98, OHIO 








How to improve product design 
through better material selection 


This adve rtise ment is one ot a series 
on the advantages of (¢ arpenter Stain 
less Steel. As a handy 


material selection, these data can pave 


reterence tor 


the way for successful results on your 


next assignment 


Higher elastic modulus 


eth thean en cape 
The elastic modulus of an alloy is on 
of the most important properties used 
in the design of springs, fasteners 
diaphragms and many other compo 
nents subject to stress in service. Ma 
terials with a high modulus deform 
very little under load; materials with 
a low modulus may be completely un 
satisfactory because of excessive di 
mensional « hange Stainless steels with 
a modulus of about 29 million psi., are 
ideal for use in such structural com 
ponents particularly whe nh either COI 
rosion or he at resistance is also nee ce d 
Che chart above shows the elastic mod 
ulus of materials sometimes considered 


for such applications 


Better corrosion resistance 


sa 


A good example of Carpenter Stainless 
resistance to corrosion. The nozzles 
used to fill storage batteries with elec 
trolyte were formerly made from hard 
The Sse 


corrode, but they 


rubber nozzles did not 
broke frequently 
Atter 
switching to Carpenter Stainless No 


rubber 
and proved costly to replace 


20Cb, all problems were solved. No 


breakage no corrosion more 


production per shift. The perfect 
choice of material for this highly cor- 


rosive applic ation 


increased productivity 


“2 Bi 


© 


Big results in miniature with 
Carpenter Mel-Trol Stainless No 
140-C. Ten of these miniature preci- 
sion bearings laid side by side measure 
only one inch in length! A miracle in 
¢ lose toleranc e€ mac hining was required 
to fabricate the race and ball retainers 
tor these bearings Since a change to 
Carpenter Mel-Trol No. 440-C, this 
manufacturer has realized a 200% in 
crease In production \ big improve- 


ment for a small item 


Elevated temperature properties 


Stamiess ‘ype 410 





8 


100 $00 
Temperature 


Tensile Strength (psi x 10°) 
z 


Much of the newer industrial and mili 
tary equipment is being designed for 
than 
ambient but not high enough to justify 
the use of the special high temperature 
alloys, for example, the maximum op 
erating temperatures of 400 to 800°F 
Alloys other than stainless steels have 


service at temperatures higher 


been considered for such applications 
but from both an economic standpoint 
and the stress requirements, one of the 
stainless steels is usually found to be 
the best selection as indicated in the 
chart above 


arpenter steel 


you can do it consistently better with Carpenter Stainless Steels for specialists 


Application engineering service 

To help improve stainless steel per 
formance on almost every application 
Carpenter has placed in the field this 
extra service for all its customers 
Armed with skill and technical know- 
how, each Carpenter Representative 
is available for ideas and suggestions 
to improve the products you are con 
templating. His vast knowledge of new 
products, plus application guidance 
and practical assistance can be of great 
help to vou. Get in touch with the 
Carpenter Representative nearest you 


You I] find him 


on your team. 


a good man to have 


Additional help 


Space does not permit a complete list 
ing of des« ription and application sug 
gestions for all grades of Carpenter 
Stainless Steels. For detailed informa 
tion on all grades of Carpenter Stain 
less, write today for the Technical Data 


Sheets available upon request. 





Are you getting all these 
performance characteristics in 
the materials you specify ? 


brilliant finish 
maximum strength 
corrosion resistance 
uniformity 

| hardness 
versatility 
good machinability 

| ease of fabrication 
exacting tolerances 

| long service life 
customer satisfaction 

Carpenter Stainless gives you 


all these and more! 











The Carpenter Steel Company, Main Office and Mills, Reading, Pa 
Alloy Tube Division, Union, N. J. 

Webb Wire Division, New Brunswick, N. J 

Carpenter Steel of New England, Inc., Bridgeport, Conn 


For more information, turn to Reader Service card, circle No, 423 
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Whore caw-thus FLEXIBLE, clear, plastio tabiag 


VA you convey 


corrosive gases 
and liquids. 


VA you convey liquid 
food products. 


VA you require 


flexible lines with 
solution visibility. 


Chemically-resistant, non-toxic, supple as a 
fly line, Tygon clear flexible plastic tubing is 
the ideal medium for those tough-to-solve 
piping problems. 

Possessing a flex life ten to twelve times 

that of rubber, free of aging characteristics, 
Tygon serves equally well as a 

permanent component in machines or as 
quickly assembled and disassembled, 
temporary or permanent plant piping. 


: iN, ~ 
ot | 
Plostics & rn 
oom 6. S. STONEWARE 
ve AKRON 9, OHIO 


For more information, 





QUICK FACTS 


Eight standard formulations to 
meet a wide range of requirements 

Special formulations for unusual 
needs 

More than 66 standard sizes rang- 
ing from 1/16” to 4” I.D. 

Available if desired with outer 
braid reinforcement for pressures 
up to 300 psi 


THIS FREE BOOK TELLS 
THE COMPLETE STORY 


Address 
Dept. MDE-361 


Plastics and Synthetics Division 
The U. S. Stoneware Co., 
Akron 9, Ohio 

Ask for Bulletin T-97 


turn to Reader Service card, circle No. 428 
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A cut-off knife made of HAYNES STELLITE alloy 
No. 19 slices through molten glass at 2200 deg. F. 
Despite the intense heat of the glass being molded 
into tumblers, and the severe erosive action of 
the glass on metal, the cut-off knife maintains a 
0.015-in. clearance between itself and the mold 
ring... far longer than any other material ever 
used. 


Are you looking for a tough metal part to improve your machin- 
ery? It will pay you to look into HayNngs alloys. There are more 
than 15 from which to choose, including HAYNES STELLITE 
cobalt-base alloys, HAYNEs iron-base alloys, HAYSTELLITE cast 
tungsten carbide, and HAsTELLoy nickel-base alloys. They are 
available as castings, forgings, completely fabricated parts, or as 
sheet and bar stock. Parts can be furnished machined or ground 
to specified size and finish. 

Our engineers will help you pick the right HAYNEs alloy to 
resist many conditions of wear, heat, or corrosion. 


will do 


e 
the job! ap Srevieg NIOn 
J bd HAYNES STELLITE COMPANY ~ +. 


Division of Union Carbide Corporation CARBIDE 
Kokomo, Indiana 


The terms “Haynes,” “Haynes Stellite,” “Hastelloy,” “Haystellite’’ and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 


TYPICAL “HAYNES” ALLOY MACHINERY PARTS 


Tough, long-lasting meta! 
cutting saws over 20 inches in 
diameter, made of Haynes 
Sre.uite alloy sheet, slice the 
tops off copper ingots. 


Steam atomizer fuel burner 
nozzles of HasTEeLLoy alloy C 
resist corrosive agents and ero- 
sion for months, retaining 
essential contours. 


For more information, turn to Reader Service card, circle No. 382 


High-temperature strength and 
corrosion resistance of diesel 
combustion chambers made of 
HAsTELLoY alloy C make them 
“good for life of the engines.” 
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Joe Foster, President, indicates possible 
new applications for Nylon-6. 


“Your 
competitors 
may be 
switching 
to Nylon-6 
rich  now,’’ says 
Joe Foster 


Could be. It’s worth thinking about. 


For one thing’s sure—Nylon-6 is one of the great 
molding resins, one that’s bound to be popping up 
before long in exciting new applications. In portable 
electric mixers, maybe. Or transistor radios. Or elec- 
tric shavers. Or even power tools. 

But Nylon-6 should be part of your thinking for 
several reasons. Not just because of what your com- 
petition may or may not be planning, but because of 
what this remarkable fabricating material itself has 
to offer—a unique combination of advantages. Color- 
ability. Non-flammability. Ease of molding and ex- 
trusion. Strength. Toughness. Abrasion-resistance. 
Impact-resistance. Flexibility. Heat stability. Self- 
lubrication. And the extra merchandisability of 
‘‘Nylon’”’ adds magic sales-power to all types of 
products. 


As the world’s largest manufacturer of sunglasses 
(with Nylon-6 frames) and a leading resin producer, 
we have great confidence in Nylon-6. That’s why we 
recently acted to speed new applications, by reducing 
the price of Fosta® Nylon—our Nylon-6—to 98 cents 
a pound in quantity. 

Like to find out more about Nylon-6? We’ll be glad 
to send you current literature on Fosta Nylon. Just 
call us at KEystone 4-6511 or write Foster Grant 
Company, Inc., Leominster, Mass. 


Your Partner in > 


Plastics Progress FOSTER GRANT 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La 
Branch Offices and Warehouses in Principal Cities 
Also distributed by H. Muehlstein & Co., Inc., New York, N. Y 


For more information, turn to Reader Service card, circle No. 440 





SYLVAMIA PRODUCES & DELIVERS 
THE COMPLETED ASSEMBLY 


—at substantial savings to IBM 


This electrical connector block is a vital link in the elec- 
trical system of an IBM computer. Unless it is built to 
exact tolerances, the computer can malfunction. 


To make this critical part, IBM chose Sylvania because 
we could perform the entire production sequence — from 
raw materials to completed assemblies built to tolerances 
in terms of thousandths of an inch. It soon proved the 


MATERIALS IN DESIGN ENGINEERING 


Sylvania experience paid off in two ways: in production 
economies and in fast delivery too. Total result: a better 
connector block —at lower cost. (For details see captions 
to pictures on these pages.) For full information on how 
Sylvania custom facilities can benefit you, or for a quote 
on a specific project, write Sylvania Electric Products 
Inc., Parts Division, Warren, Penn. 





MOLDED FROM PLASTIC by Sylvania, the IBM connector block 
meets tightest specifications. This is possible because Sylvania main- 
tains one of the world’s most modern and complete lines of automatic 
molding equipment. This equipment permits Sylvania to handle vol- 
ume orders for compression, injection and transfer molding. And a 
unique bank of rotary presses can produce millions of precision parts 


each day —even using phenolics and urea. 


Result to IBM? Precisely formed parts to fill high-volume requirements 


CUSTOM METAL STAMPING AND DOT WELDING, in one 
operation, also paid big dividends to IBM. The original plans called 
for forming parts and then gold-plating the entire contact. Following 
a request by IBM to extend contact life and reduce costs, Sylvania 
experience paid off. Sylvania Engineers demonstrated they could weld 
a tiny gold dot at the contact point economically while maintaining 
close tolerance on the critical dimensions of the formed contact 
High-speed, high-volume techniques enable Sylvania to meet critical 
deflection and sheer tests. Sylvania maintains a metal stamping facility 
which includes multi-slide machines, vertical presses, and specially 
developed machines to help solve your special problems. 


QC SERVICE MEANS QUALITY CONTROL! 


MADE FROM SYLVANIA WIRE, precision-rolled 
ribbon connectors offer high reliability when the cir- 
cuitry is completed using wire wrap contact methods. 
The cross section of the ribbon—.023” x .062”—and 
the corner radius of .003” were accomplished on a 
special three-head tandem rolling mill and special 
forming equipment. 

Result of this flexibility to IBM? Top reliability at close 
tolerances. 


CUSTOM ASSEMBLY by Sylvania of the block and 
the parade of contacts is handled by our corps of 
trained specialists. Many of our customers have found 
that Sylvania can often deliver completely assembled 
and packaged products — using either all Sylvania com- 
ponents or all customer components, or both—at lower 
cost than is possible in the customer's own facilities. 


Result:to IBM? Many, many thousands of completed 
top-quality assemblies per month, and to tolerances 
specified for automatic wire wrap. 


At Sylvania, a tough-minded, hard-to-please quality control department has full authority for assuring the parts Sylvania produces 
meet your most stringent specifications. Example of this thoroughness: for the IBM connector block, Sylvania used 100% inspection! 


SYLVA 


I, 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 


For more information, turn to Reader Service card, circle No. 441 
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New... from VAN HUFFEL 


COLD FORMED CONTINUOUS 


STEEL TUBING 
IN RECTANGLES 
AND SQUARES 
IN SIZES THIS 


FOR 
INDUSTRIAL AND 
ARCHITECTURAL 

APPLICATIONS 


, WHERE BIG IDEAS TAKE SHAPE IN METAL 








APPLICATIONS _— 


Because of its high production potential and adaptability, 
the uses of Van Huffel square and rectangular tuking are 


practically unlimited. Here are a few: 


ADVANTAGES 


MORE STRENGTH 

Roller Die, cold formed continu- 
ous welding on one side ONLY 
provides maximum strength 
throughout. 


GREATER SAVINGS 

High strength-to-weight ratio 
permits use of lighter gauges or 
smaller sizes than solid metals. 


UNIFORMITY 
Uniform wall thickness, square 
sides, accurate radii and 
straightness. 


FUNCTIONAL BEAUTY 
Smooth finish, free of scale and 
protruding flash, ready to paint. 


STANDARD SIZES AND GAUGES 
Squares: 
5” x 5° — .165" to .259 wall 
6” x 6 — .165" to .259 wall 
Rectangles: 
4” x 6" — .165” to .259 wall 
4” x 8” — .165" to .259 wall 
in any lengths and all common 
grades of ‘steel. 


ACTUAL SIZE: 4” x 8” .259 WALL 


‘a 
! ae 
T Y 


seveshealil Columns 
Sign Supports 
Canopy Supports 
Beams ., 

Steel Buildings 
Farm Equipment 
Earth Moving 
Equipment 
Bridge Work 
Automobile 
Transports 
Storage Racks 
Guard Rails 


ACTUAL SIZE 
6” x 6” .259 WALL 


Van Huffel also produces this wide 
range of standard welded sizes and 
gauges: 

ROUND: %” thru 6” in gauges from .020 


(25 ga.) thre .259 (3 ga.) and all interme- 
diate sizes. 


SQUARE: %” thru 6” in gauges from .020 
(25 ga.) thru .259 (3 ga.) and all interme- 
diate sizes. 


RECTANGULAR: %” x %e” thru 4” x 8” in 
gauges from .020 (25 ga.) thru .259 (3 ga.) 
and all intermediate sizes. 


All Van Huffel Welded Tubing stocks 
are available through Steel service 
centers in principal cities. /; 


WRITE FOR FREE 
48 page handbes’ 


VAN HUFFEL 


TUBE CORPORATION ¢ WARREN, OHIO 


information, turn to Reader Service card, circle No. 433 
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Carbon, 


max. % 





max. % 





Phosphorus, 


max, % 


.09 





Sulphur, max. % 





Silicon, max. % 


-30 


.30 





Copper % 


.20/.50 


.20/.50 





Nickel % 


.40/1.00 


.40/1.00 





Chromium % 


.20/.60 


.20/.60 





Yield point, psi 


45,000 min. 


50,000 min. 





Tensile 
Strength, psi 





Elongation 
in 2”, % 





25.0 av. 





-22 min. 





30.0 av. 


* Mechanical properties for Yoloy E steels up to 2” in thickness. 


Ultimate compressive strength: equal to tensile strength. 
Ultimate shearing strength: equal to % of tensile strength. 
Modulus of elasticity, psi 


—____.29,000,000 


Y,” thick and under shall bend 180° around pin whose 
diameter is equal to one (1) times thickness of sheet, plate 


or bar. 


Over “2” thick shall bend 180° around pin whose diameter 
is equal to two (2) times thickness of the bar or plate. 


THICKNESS OF PRODUCT 


YOLOY EHS 








SUGGESTED 
MINIMUM 
INSIDE RADI 








up to 1/16” inclusive 
Over 1/16” to 1/4” inclusive 
Over 1/4” to 1/2” inclusive 





thick 





2 x thick 











3 x thick 


or oe 


YOLOY 


high strength steel 
lasts longer, weighs less, does 
more for you per mile, per load 


Youngstown's Yoloy E steel is brawny, durable, 
with up to 40% more strength than ordinary steels. 
It lasts longer, is easier to form, weld, use. It has 
up to 6 times more corrosion resistance. Even 
paint adheres better. 

Cars, trucks and trailer bodies of rugged low- 
cost Yoloy E are strongest per pound, most eco- 
nomical per mile on roads, today. The nation's 
big trucking firms know this and make it pay off 
for them in performance. 

Get the proved longer service, easier fabrication 
and assembly, the economy of remarkable Yoloy 
E steel. Choose from 3 different types, each made 
to fit your special requirements: Yoloy E HSX, 
Yoloy E HS, and Yoloy E ACR. 

Yoloy steels are a product of Youngstown inte- 
grated steel-making where quality and delivery are 
rigidly controlled from mine to open hearth to 
high-tensile cut plate and coiled sheet. For your 
high strength steel needs, choose Yoloy, one of 
over 800 quality steels from Youngstown. 


Yo ungqstown = growing force in steel 


For more information about Yoloy Steel, write: Department Z-31. 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 


For more information, turn to Reader Service card, circle No. 399 





URETHANE FOAM... 
a basic engineering material 
with the right combination 
of property and application advantages 


TOUGH! Tear st rength up to 8 psi; tensile STRONG! Urethane foams have been flexed r 
strength up to 40 psi; may be stretched to at 30 cps at 30-80% deflection for 3,000,000 are unharmed by dilute acids, alkalies, 
500% of original length without parting. cycles with minimum property loss. detergents, water or dry cleaning solvents. 


* 


LIGHT WEIGHT! a: 2 Ibs. pef, proper- SOFT! An entirely new experience in cush- VERSATILE! Urethane foams may be 
ties of urethane foams are superior to other ioning effect. You will have to feel urethane sliced, sawed, sewn, stapled, glued, sprayed 
foams weighing twice as much. foams to understand the growing preference or foamed in place, die-cut, flocked, lami- 
for these materials in cushioning markets. nated, tufted, contour-cut, with standard 

fabricating equipment. 


Here’s a versatile engineering material that will requiring a highly functional material for cushion- 
enable you to convert designer’s dreams into manu- ing, insulating, void filling or padding, urethane 
facturing realities with a minimum of time, cost foam might be the answer. 

or experimentation. Write Mobay for detailed technical information 


If you have a design or engineering problem and sources of supply. 


gg . . 
MOBAY CHEMICAL COMPANY 
Dept. MD-11 
Pittsburgh 5, Pa 
Please send literature on flexible urethane foams 
Please have representative call on me Mobay is the leading 
supplier of quality 


Name Title chemicals usedin the 
Address manufacture of both 
polyether and poly AY | ( ) B AY 
; State ester urethanefoams. “ . 
First in Urethane Chemistry 
For more information, turn to Reader Service card, circle No. 425 
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Better metal parts ... at lower cost... through METAL POWDERS! 


Once limited to the production of a few specialized items, the powdered 
metal process is today established as a standard technique throughout 
industry. Manufacturers have discovered that components may be 
turned out in fewer man hours, with less material waste .. . and with 
greater precision. In addition, powder metallurgy provides the tool 
designer the freedom to create unique structures impractical to produce 
by any other method. 


Metals Disintegrating Company will supply any manufacturer, any- 
where in the world, aspecific grade of powder in aluminum, tin, copper 
and other metals and alloys in a wide range of particle sizes. Our com- 
plete laboratory and testing facilities are at your disposal to help you 
select the grade and material for your product. 


METALS DISINTEGRATING COMPANY 


Division of American-Marietta Company 
General Offices, Department X, Elizabeth B, N. J. 


For more information, turn to Reader Service card, circle No. 424 





a better, 

lower cost, 

easily controlled 
phosphate coating 


that LOCKS your 
finish to the metal. 


Interlox’s unusual cleaning ability and radically different type of accelerator 
produce an even, fine grained, dense coating that literally locks an organic 


finish to the metal. 


Interlox gives you the ultimate in appearance, adhesion and corrosion resistance—no streaks, 
stains, powdery residue or flash rusting to complicate your production. Interlox baths are un- 
usually long lived and require less replenishment and control. 


Extra cleaning power is easily obtained at any time by the addition of a low-cost detergent only. 
This avoids the danger of over-phosphatizing by the costly practice of adding complete phos: 
phatizing compound when only cleaner is needed. 


There is an Interlox product to meet your particular requirements, whether spray or immersion 


type, single or multiple stage. 


— a Alert Supply Co., Los Angeles, California 


Armalite Company, Ltd., Toronto, Canada 


NORTHWEST CHEMICAL COMPANY 


9310 ROSELAWN e@ DETROIT 4, MICHIGAN 
CHEMICAL PRODUCTS DIVISION © CHEMETRON CORPORATION 


For more information, turn to Reader Service card, circle No. 431 
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Zero burnout time 

and minimum “‘haloing” 

are combined in CDF’s new grade 614 
glass fabric epoxy laminate at no 

increase in price over conventional NEMA 
G-10 grades. Available plain or copper-clad, 
614 is a cold punch material that is also 
superior in flame retardancy, has excellent 
trichloroethylene vapor resistance and 

low moisture absorption. The grade is 


distinguished by its opacity and its tan color. 


Result: Another example of CDF 
leadership in meeting critical military and 
industrial applications while effecting 


important customer savings! 


Typical properties of 614 (1/16" thickness): 
Burnout Time, sec. .0 

Water Absorption 0.10 
Flexural strength, psi, lw 75,000 
(Copper-ciad 614 meets MIL-P-13949B, Type GF 
Plain meets NEMA G-10; approval pending for 
MIL-P-18177B, Type GEE. Also pending under 
NEMA proposed FR-4) 


CONTINENTAL-DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE CORPORATION, NEWARK, DELAWARE ¢ A SUBSIDIARY OF THE Bark! COMPANY 
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*Superior Tool Steel Tub 


TubeXperience in action 


ODDS: 1000 TO 1 TO CUT COSTS, IMPROVE 


PERFORMANCE 


Superior tdol steel tubing is an excellent material for tools, but 
equally good for 1001 other applications. Odds are that it will 
cut costs and improve performance wherever it is used. Type 
E-52100, an oil hardening grade of high-carbon and chromium 
alloy steel, has been widely used for such diverse applications 
as thread guides on hosiery knitting machines, nylon yarn 
guides, ball bearing races, nozzles for blast cleaning equip- 
ment, gear and pinion parts, dental instruments and extrusion 


mandrels. Type E-1095, a high-carbon steel tubing, is serving 


IN 1001 DIFFERENT APPLICATIONS 


as applicators for jewelers’ oilers, leather and paper punches, 
and surgical instruments. 

Perhaps you have an application that can benefit from high 
strength and hardness, good wear resistance, abrasion resis 
tance, shock resistance, and notch toughness. In that case, 
consider Superior tool steel tubing before you go any farther 
It could give you a better product at a lower cost. Send for Data 
Memorandum #14, a handy guide to your thinking. Superio! 
Tube Company, 2006 Germantown Ave., Norristown, Pa 


Syoeriir file 


The big name in small tubing 


NORRISTOWN, PA. 
All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2Y2 in. OD 
West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 
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HIGH STRENGTH 





era 


CHEMICAL 
RESISTANCE 





ABRASION 
RESISTANCE 








POLYPROPYLENE 
GIVES YOU A BALANCED COMBINATION OF PROPERTIES... 


When you take all the facts into And, Enjay has complete commer- 
consideration, you'll discover that cial fabrication equipment to help 
Escon polypropylene givesyouunu- solve your processing problems. 

sually high performance at low cost. For technical assistance, write 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


For more information, turn to Reader Service card, circle No. 


to Enjay at 15 W. 51st Street, 
New York 19, New York. 


PLASTICS 
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LOOK WHAT YOU CAN GET FROM 


A 


Lever support hardened and oi! impregnated for lifetime self-iubrication. 


Braking plate for washing machine metal infiltrated and oi! hardened for high strength and hardness Shock absorber rod guide steam treated for wear resistance 


Power steering pump thrust plate requiring no secondary machining. Gear and pin assembly brazed together during metal infiltration 


Automotive front suspension bearing carbonitrided for wear resistance. 
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DELCO MORAINE SINTERED METALS NOW: 


Characteristics peculiar to sintered metal place it in a unique 
position in the metal forming industry. It provides a way to form 
shapes which are impractical to form by any other means. it 
permits combination of metais and non-metais which cannot be 
combined by other processes. it makes possible controlled density 
or controlied porosity, a fact significant in certain applications. 
Sintered iron and steel lend themselves to special processes if 
the application requires special hardness or strength. 


Which of these will make sintered metal useful to you? 


OIL HARDENED PARTS 
Ferrous sintered metal with sufficient combined carbon can 
ad be oi! hardened to a particie hardness of R-55 minimum. In 
addition to the increased wear resistance obtained by hardening, 
controlled porosity and self-iubrication are retained. 


STEAM TREATED PARTS 

Iron base materials may be subjected to steam at an elevated 
temperature to effect controlied surface hardening and sealing. 
The surface is economically coated with a hard, tight film of wear- 
resistant black iron oxide. 
2 METAL INFILTRATEO PARTS 

; Certain parts are infiltrated with a copper base alloy to 

obtain high tensile and compressive strength. Machinability and 
modulus of elasticity are improved. Separate pieces may be brazed 
together during this process. 


at y) CARBONITRIDED PARTS 
tl Iron base materials may be case hardened by the carbo- 


nitriding process. This results in a particle hardness of R-c6O 
minimum that provides maximum wear resistance. The full im- 


pact strength of the core is retained. 


te PRECISION PARTS WITHOUT MACHINING 

es When the design recommendations of Delco Moraine engi- 
neers are followed, many complicated structural parts may be 
readily manufactured in large quantities to exacting specifica- 
tions without secondary machining operations. Reliability and 
consistency of the parts are inherent. 


>, METAL INFILTRATED AND HARDENED PARTS 

Sw} Parts which have been infiltrated may be oil hardened for 
those applications requiring extremely high strength, hardness, 
and wear characteristics. 


Our engineers are available to consult with you at any time and 
place about new developments and new applications for this basic 
process. Ask them to explain to you the economies of 
complex parts made from sintered metals. 


DELCO MORAINE 


Division of General Motors, Dayton, Ohio 


For more informatior:, turn to Reader Service card, circle No. 384 
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PROPERTIES 


RUBBER 
in Design 
Engineering 


Natural 


- 


& 


Non-Oil Resistant 


Buty/ 


Oil Resistant 
Nitrile 


Neoprene 


Garlock offers dozens of different types of 
rubber, each carefully chosen and proc- 
essed to meet your exacting needs 

. natural rubber with high tensile 
strength where real “rubber-like” prop- 
erties are required ... styrene butadi- 
ene rubber, the work horse of the in- 
dustry-—a low cost material for use 
where a good, rugged general purpose 
compound is required . . . neoprene rub- 
ber where good oil and abrasion re- 
sistance and aging characteristics are 
important. In addition, Garlock offers 
a wide range of nitrile and butyl com- 
pounds where their special properties 
are required. For more difficult appli- 
cations Garlock offers a complete line 
of specialty rubbers from silicone for 
high and low temperature 
service to VITON* for ex- 
treme temperature and sol- 





Tear Resistance 
Abrasion Resistance 


Excellent 
Excellent 


Compression Set Resistance Good 
Permeability to Gases Fair 

Aging (Sunlight) Poor 
Aging (Oxidation) Good 
Aging (Heat, max. temp. F) 200 

Solvent Resistance 


(Aliphatic Hydrocarbons) 
(Aromatic Hydrocarbons) 


Oil Resistance 


Very poor 
Very poor 
Very poor 


(Low Aniline) 


Oil Resistance 


Very poor 


(High Aniline) 


Gasoline Resistance 


Very poor 


(Aromatic) 


Gasoline Resistance 


Very poor 


(Non-aromatic) 


Cold Resistance 65 
(Min. svc temp. F) 


Poor-fair 
Good 
Good 
Fair 
Poor 
Good 
250 


Very poor 
Very poor 
Very poor 
Very poor 
Very poor 


Very poor 


70 


This table gives you an idea of how some rubbers react 


to various conditions. In designing, consult your Garlock 


rubber specialist to achieve best application results 


Good 
Good 
Good 
Excellent 
Excellent 
Good 
300 


Poor 
Poor 
Very poor 
Very poor 
Very poor 


Very poor 


65 


Fair Good 
Excellent 
Very good Good 
Very good 
Fair ’ Excellent 
Fair Good 

250 250 


Excellent 


Very good 


Good-Exc. 


Fair-good Poor 


Fair-Exc. 
Fair-Exc 
Fair-good 


Good-Exc 


vent resistance. 
Thoroughly tested to meet 
ASTM standards. Over twenty 
various tests are conducted 
on rubber materials before, 
during, and after manufac- 
ture to assure top perform- 
ance. First, the rubber is 
carefully compounded and 
mixed exactly to specifica- 
tion, Then it is measured 
for durometer hardness, 
tensile strength, elongation 
resistance to water, 
weather, temperature... 
many other vital character- 
istics. Scientific measure- 
ments like this, using 
ASTM, SAE-ASTM, and 
military standards—plus 
quality control during man- 
ufacture—assure you of the finest rub- 
ber parts available. 
No two rubbers are alike. Each has its 
own individual strong points; each per- 
forms better under one set of condi- 
tions than another. In the design stage, 
call in your Garlock representative. 
He’s a specialist in rubber parts and 
will assist you in selecting the proper 
material. Then, too, he may have sev- 
eral cost-saving ideas to suggest. You 


GA R L O 
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For more information, 


MATERIALS IN 


DESIGN 


turn to Reader Service card, 


ENGINEERING 


can reach him at the nearest of the 26 
Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, 
write for Catalog AD-167, Garlock Inc., 
Palmyra, N. Y. 

Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Co. 
Order from the Garlock 2,000 .... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*Du Pont Trademark 


circle No. 445 





ASARCON 


ustom shapes and forms 
in any lengths 
you need 


Asarcon continuous castings give you an ex- 
tremely wide variety of shapes and forms 
in standard bronze alloys. They will increase 
your production rates and lower your costs, 
because: you get the shape you want in any 
length you need up to 20 feet. This permits 
machining on automatic screw machines and 
other high-speed equipment. 


Continuous casting of Asarcon bronzes raises 
fatigue characteristics of standard alloys 33 
to 100%, increases impact strength from 
15% to more than double that of identical 
alloys cast other ways, adds materially to 
tensile, yield strengths and hardness. Asar- 
con 773 (SAE 660) bearing bronze in solids, 
rods and tubes is immediately available from 
stock in your choice of more than 260 sizes 
up to 9” O.D. and lengths up to 105”. A 
wide variety of other special alloys, shapes 
and sizes produced to order. 








For complete data on Asarcon continuous- 
cast bronze, write Continuous-Cast Depart- 
ment, American Smelting and Refining ay Bee 
Company, Perth Amboy, N. J., Whiting,  * yas ae ae “4 am, 
Ind.; or 120 Broadway, New York 5, N. Y. > Me Pe at ; 





ee EO 
ASARCO 
Te Pea 





For more information, circle No. 462 





MUD was rough 


on oil drill nozzles! 


Abrasion was causing hardened steel and 


even special alloy mud nozzles to wear out too fast. 


A metal exceptionally resistant to the 
scouring action of drilling mud was needed. 


V-R CARBIDE solves the problem 


Nozzles made of V-R carbide now far exceed 
the life of previously used metals. This is an example 











of creative engineering at Vascoloy-Ramet where 
metals are developed to meet physical speci- 
fications. Characteristics such as abrasion 

and corrosion resistance, dimensional stability, 
high density and strength are properties that 

are produced in varying degrees in V-R 

sintered or alloyed metals. Send us your 
specifications for your custom metal needs. 


CREATING THE METALS THAT SHAPE THE FUTURE 


Ws-BR ) VASCOLOY-RAMET 


850 MARKET STREET . WAUKEGAN ILLINOIS 


all 
m 
2 Fn 


A For more information, turn to Reader Service card, circle No. 421 For more information, circle No. 418 > 
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New 
instrument 
housing of 
DELRIN” 


D el ri n one of Du Pont’s versatile 
engineering materials 





cuts weight 80%...simplifies assembly 


In designing a compact automobile, 
weight reduction stands out among 
the objectives—less weight means 
improved fuel economy and easier 
handling. That’s one of the reasons 
why Chrysler Corporation’s 1961 
Valiant has a one-piece instrument 
housing molded of Du Pont DELRIN 
acetal resin. At no sacrifice in per- 
formance, the use of DELRIN cuts 
the weight of the instrument hous- 
ing by approximately 80% —from 
nine pounds in die-cast zinc to two 
pounds in DELRIN. This reduction 
not only pays off in lower over-all 
weight, but also eases handling on 
the assembly line. 


The attractively styled housings 
of DELRIN have proved their dura- 
bility through extensive road and 
laboratory tests. DELRIN offers 
strength in thin sections, even at 
elevated temperatures . . . remains 
dimensionally stable under varying 
conditions of humidity. Mounting 
of the housing is simplified because 
molded-in bosses accept self-tap- 
ping studs. 

On the following page you will 
find more examples of the product 
improvements and savings in manu- 
facturing and assembly costs made 
possible by DELRIN acetal resins in 
a variety of diverse fields. 





The manufacturer of these valve com- 
ponents for check valves in water or 
gasoline pumping systems reports: “‘Se- 
vere testing proves that the disc retainer 
guide made of DELRIN is practically 
indestructible.’’ Use of DELRIN instead 


of brass also prevents mineral build-up 
. eliminates the cause of valve stick- 


Delrin 


Shock absorber designed to eliminate 
water-hammer noises in residences has 
outer shell molded of tough Du Pont 
DeELRIN. Reason for this choice: the 
shell of DELRIN is highly resistant to 
damage from residential shock pres- 
sures, exterior corrosion from most 
chemicals and water at 180°F. (‘‘Genie’’ 
is molded for Josam Mfg. Company, 


one of Du Pont’s versatile 
engineering materials 


as: 
CE 
BK 
Ge 


A complete line of miniature oil-tight 
push buttons (colored’ buttons, rings 
and knobs) molded of Du Pont DELRIN 
to help provide easy identification. De- 
signed for the toughest applications, 
these push buttons rely on the tough- 
ness, color variety, durability and wear 
resistance of Du Pont DELRIN acetal 
resin. (Manufactured by General Pur- 


ing and faulty seating. (Molded by Hol- 
man Mfg. Co., for a division of Flomatic 
both of Hoosick Falls, N. Y. 


pose Control Department of General 


Michigan, Indiana, by Stelrema Corp. 
Electric Co., Bloomington, Illinois.) 


Corp., of Gary, Indiana. 


Parts of DELRIN* offer rugged, dependable 
performance under tough conditions 


The strength, durability and dimensional stability of DELRIN acetal resin 
are particularly important when the part in question is subject to severe 
environmental conditions, such as high temperatures, moisture, solvent and 
many corrosive chemicals. In use after use, designers are continuing to find 
that DELRIN provides parts that will perform under these adverse conditions 
. plus substantial economies in manufacture and assembly. How about 
DELRIN for your product? Mail the coupon for further information. 


POLYCHEMICALS 
DEPARTMENT 


BETTER THINGS 


E. I. du Pont de Nemours & Co. (Inc.) 
Department I, Room 2507-D 
Nemours Building, Wilmington 98, Delaware 
I am interested in evaluating DeLRIN for the following use: 


acetal resins 


DELRIN 





Alathon Zytel Lucite 


Name 





Company____ Position 








Street_____ 





City ——s Zone State 


In Canada: Du Pont of Canada Limited, P. O. Box 660, Montreal, Quebec 








€ For more information, circle No. 418 


For strength 
«+. economy 
«+» versatility 


THE SLOTS IN THIS FORGING 
SAVED OUR CUSTOMER SEVERAL 
MINUTES MACHINING TIME 


The slots in the part above used to be 
machined. That took time and tools. 
It was expensive—needlessly. 

Now, at Bethlehem’s suggestion, the 
forged part is trimmed along the part- 
ing line, then placed in a special fixture 
in the trimming press where the slots 
are hot-broached. 

The hot-broaching involved a small 
additional tooling cost. But, now 
there’s no more machining . . . No more 


wear and tear on machine tools . . . No 
more waste metal. Take our customer’s 
word for it, his savings more than make 
up his slightly higher tooling costs. 


Our sales engineers will be happy to 
take a fresh look at your forgings, to 
talk over your ideas and problems. 
Perhaps they can help you cut machin- 
ing costs, too. We suggest that you get 
in touch with our nearest sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 


UMMM ffi 
A 
4 


Z 


BETHLEHEM 


BETHLEHEM STEEL ic 


Z 
sencnssucsisillddiinsusnenn, 
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Make harder, 

stronger corrosion-resisting parts 
at low cost with 

Armco 17-4 PH Stainless Steel 


Use Armco 17-4 PH to give shafts, valves, fasteners and other critical parts this 


outstanding combination of properties: 


High strengths. Up to 200.000 psi ultimate tensile strength; 180,000 psi yield 
strength. Good impact strength over a wide range of temperatures. High endurance 
limit and fatigue strength. Corrosion resistance comparable to Type 304 in 
many media. High hardness to solve wear, abrasion and corrosion-erosion prob- 
lems. Good resistance to galling and seizing. Excellent mechanical properties to 
900 F. Resistance to stress-corrosion cracking. Cost-saving fabrication. Short 
time, low-temperature heat treatment permits finish-fabrication first. No distortion, 
no scaling, no cracking in hardening. Machinable 17-4 PH can also be upset, 


forged. swaged and welded. 


Get full data 
Complete data on 17-4 PH properties and fabrication will show where this unique 
special stainless may pay off for you. Call your nearest Armco Sales Office. your 


Armco Stainless Distributor, or fill in and mail the coupon. 


ARMCO DIVISION 

Armco Stee! Corporation 

1011 Curtis Street, Middletown, Ohio 

SEND catalog on Armco 17-4 PH Stainless Steel. 


Name : i) Title 


Firm 





£° 
ey 


Street 
A‘ This symbol on 
your products tells 
customers you 
use modern 
long-lasting 
Stainless steel. 


Corrosion and wear-resisting 


City 
homogenizer rotor - 


c-- 
a sc es ee ee es ee ee ee ee ee wl 


ARMCO Armco Division 


For more information, turn to Reader Service card, circle No. 406 
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Nothing to Corrode 
in This Cover 


One-piece molding provides neat, tight-fitting 
cover with no screws, bolts, or nuts to vibrate, 
work loose or corrode. Drainage water and chemi- 
cal detergents have no adverse effect on this com- 
pletely corrosion-resistant component. 


END CORROSION DAMAGE... DESIGN 








DOETHVLENE. Easy to Mold, Tough in Service 
PROTECTIVE COVER 
Toughness and rigidity are characteristics of parts molded 
from Baxe.ite Brand high-density polyethylene. Molding 
ease and flexibility go far in eliminating many common pro- 
duction problems. Result: a durable, smooth-functioning part 


STRAINER AREA MOLDED that is resistant to water and most common chemicals. 
INTEGRALLY IN 
RING-AND-ROD PATTERN 





TYPICAL PROPERTIES OF DMD-6001 


Lit 
see 


Properties ASTM Test Typical Value 





Density, gm/cc D 1505 0.950 





Melt Index, gm/10 min. D 1238 2.0 











Tensile Strength, psi D 638 3,400 


Elongation, % D 638 45 








Secant Modulus 





TUP PROJECTION (Stiffness), psi 100,000 
SHOWING WIRE VENT % 
COLOR SIMULATES Hardness, Durometer “D”’ 60 





BRONZE 

















90 * MATERIALS IN DESIGN ENGINEERING 





Strong Plastic Housing 
for Sump Pump 


Fostoria Corporation’s “Dynasumps,” de- 
signed for rigorous underwater service, are 
housed in covers molded from BAKELITE 
Brand high-density polyethylene DMD- 
6001. The cover-strainers are deep-drawn 
molded in one piece by Haas Corporation. 


WITH HIGH-DENSITY POLYETHYLENE 


BakELiTE high-density polyethylene gives 100% 


corrosion resistance with 


Finding the right combination of properties needed 
in the product * you re designing is made easier by the 
variety of BAKELITE polyethylene formulations now 
available. In addition to low, medium and high den- 
sities, you can choose one of the new polyethylene 
copolymers. Stress-cracking resistance, moldability, 
dimensional stability, toughness, flex life, rigidity— 
you can now specify the properties you require. 


UNION 
CARBIDE 


BaKELrre and Unton Cansive are registered 
trade marks of Union Carbide Corporation. 


strength and molding ease 


Polyethylenes are only one group of BAKELITE 
Brand plastics—the others are epoxies, phenolics, 
styrenes, and vinyls—from which you may select. 
To help determine the one you could use to your 
best advantage, call on the technical experience and 
know-how of Union Carsipe. Consult Sweet's 

Product Design File, section 2a/ui. Or just mail the 
coupon below. 


Union Carbide Plastics Company (Dept. LC-85C) 

Division of Union Carbide Corporation 

270 Park Avenue, New York 17, N.Y. 

Please send me information about Bake.ite Brand Plastics for Design, 
with emphasis on these properties: 


The type of application being considered is: 








NAME —_ - 





DERG 3660608... 





STREET 


Gare... 





For more information, turn to Reader Service card, circle 
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FERROLUM’s’ Inner Armor of 


LEAD 


Withstands FCGORROSIORN 


and Travel Punishment 


*Metallurgically-Bonded Lead Surfaced Steel 
Produced by Knapp Mills Inc. 


The lead surface of Ferrolum tank cars has been proven in 


corrosive service over millions of rugged rail miles. 


Savagely corrosive cargo such as bromine rides the rails all over 
the U. S. in cars like these. The metallurgically-bonded lead armor has with 
stood years of pounding vibration, jolts and shocks encountered in freight train 


travel, without fatigue failure. 


The wedding of lead to other metals opens new doors in the use 
of this versatile material. It has created a whole new family of multi-functional 
metals which use lead’s unique characteristics for handling radioactive and 
corrosive materials. Combinations include lead metallurgically bonded to 


aluminum, copper, carbon steel, stainless steel and other nickel alloys. 


Look Ahead With LEAD 


ST. JOSEPH LEAD CO. 


250 Park Avenue, New York 17, New York 
PB-174 THE LARGEST PRODUCER OF LEAD IN THE UNITED STATES 
For more information, turn to Reader Service card, circle No. 448 
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An example of Avisco Rayons in Industry 


= ademas een rhe etl S07 


BEER AND WINE 


What do you want to filter better? 


ee ee 


Many people who make or use filters are discoverin 

Ate ; 8 QUICK REPLY COUPON 7-4 
that they can do a better job of filtering for less Ce 

> with fl » of Avines® ws The di: Industrial Merchandising Division 

money wit ters of Avisco™ rayon. e diameter American Viscose Corporation 
of man-made Avisco rayon fibers is so closely main- 350 Fifth Avenue, New York 1, N.Y. 
tained that filter micron ratings can be held to meet Please contact me about Avisco Rayons for use in the 
most filtration specifications. So, whether you’re following application: 
interested in the filtering of liquid foods, oils, air, Name 
lacquers, paints, smoke, water, liquors or lotions— Company 
whether you are manufacturing filters by the wet or 
dry system—look into Avisco rayon fibers. Fill out 
and mail in the Quick Reply Coupon. 


AVISCOMMRAYON 


AMERICAN VISCOSE CORPORATION, 350 Fifth Avenue, New York 1, N.Y. 











Address 








For more information, turn to Reader Service card, circle No. 371 
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NOW 
MORE 
GALVANIZED 
STEEL 
FOR 
MID-AMERICA 
FROM 


MIDWEST 
STEEL 


For one of the greatest steel-consuming areas of the country, 
galvanized steel will now be in greater supply. The source is 
close, the service is fast, and the quality is second to none. Because 
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MIDWEST STEEL | WEIRTON STEEL 
Portage, Indiana Weirton, West Virginia 


divisions of 
NATIONAL STEEL CORPORATION 


Weirkote, the modern continuous-process galvanized steel, is now 
being produced at our new Midwest Steel facilities in the Chicago 
area, as well as at our Weirton Steel division in the Pittsburgh area. 


For more information, turn to Reader Service card, circle No. 326 
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Only one of sixty materials met these tough filter specifications 


Troyfelt, a non-woven synthetic Dacron, gave 
best performance in military vehicle engine. 


The specifications? Ability to produce nearly 100% 


filtering efficiency in heavy dust conditions, in tem- 


peratures from -65 to 275°F, resistance to oil, mois 

ture, rot and mildew. The product? The filter on a 

heavy duty engine intake air cleaner on a military 

vehicle. The result? Out of sixty materials tested, 
one, TROYFELT, did the job. 

The secret behind TROYFELT’S success is its special- 
ized manufacturing process of mechanically interlock 
ing the Dacron, Orlon and other special synthetic 
fibers rather than chemically binding them or intro- 


ducing binder fibers. This method eliminates the old 
filter “bugaboo” of blinding caused by such binders or 
binding agents and gives TROYFELT its unusually high, 
long-lived strength, excellent resistance to fungi and 
bacterial growth, chemicals, moisture, oil, abrasion, 
stability to temperature extremes and many others. 

But, filtering is only part of the TROYFELT story — 
other applications for this remarkable material in- 
clude insulators, seals, padding, packings, gaskets 
and many others. We’ll be glad to send you our bul- 
letin describing most of them and samples. 


TROY FELT ... by the pioneers in non-woven synthetic felts 
Sere. | “ete 


INDUSTRIAL PRODUCTS DIVISION ° TROY MILLS, INC. 
200 Madison Avenue « New York 16, New York 


For more information, turn to Reader Service card, circle No. 455 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


inside story 

In an engine block such as this one, 
smoothness of the inner surfaces is a 
high-priority design problem. Any ob- 
struction or undue roughness in the 
channels is likely to impede the flow 
of coolant through the block 


To solve the problem, more and 
more foundrymen are switching to a 
method of making castings that gives 
smooth, clean inner surfaces every 
time: shell cores. 

They're getting more than smooth- 
ness. The close tolerances possible with 
shell cores permit holding section thick- 
ness uniform throughout the piece, and 
from piece to piece. In an engine block, 
that means better heat transfer. 


Finally, most castings made with 
shell molds and cores need only a bare 
minimum of machining. That saves 
money. 

Want to know how these better cast- 
ings are made with the help of Durez 
foundry resins? Check the coupon and 
let us send you the new “Durez Guide 
to Shell Molding.” 


e Smooth surfaces in metal castings 


e Plastic in luggage pods 


it expedites 
This pod shrinks time. 

For people who have alighted from 
a jet airliner, it shortens the wait at the 
luggage checkout. 

For the airline, it telescopes flight 
schedules by cutting ground time to 
the necessary minimum. For the men 
who use it to load or unload 35 suit- 
cases at a crack, it takes much of the 
“Jug” out of luggage 

It has to be strong, light in weight, 
safe. That’s why it is made of Hetron® 
glass-reinforced polyester. Not only 
does Hetron match and excel the 
strength characteristics of other rein- 
forced plastics; it is also inherently 


At your finger tips 

Here’s the quickest way we know to 
compare one phenolic molding material 
with another. Just send for the new 16- 
page booklet 
It groups the most popular Durez ma- 
terials by types (general-purpose, im- 


“Facts on Phenolics.” 


e Fast facts on phenolics 


AMERICAN AIRLINES 


and permanently self-extinguishing. 
The safety is chemically locked in to 
stay—not obtained by dilution with ad- 
ditives. 

Many great ideas like this one are 
taking shape in Hetron. They include 
65-foot radomes, factory skylights, 
large boat hulls, outboard motor 
shrouds, chemical ducts and blowers, 
transformer housings, heavy-duty 
switch-gear components. 

If you'd like to know more about 
this versatile, safe material—and who 
can mold it into shapes for you—check 
the coupon for the designer’s Hetron 
data file. 


pact, heat-resistant, electrical, etc.). It 
lists properties of the molding com- 
pounds and of molded specimens. It 
tells which MIL specs a compound is 
designed to meet. All you do is check 
the coupon to get a copy free. 


For more information on Durez materials mentioned above, check here 


Data file on Hetron, including list of fabricators 


“Durez Guide to Shell Molding” (36-page bulletin) 


“Facts on phenolics” ( 16-page booklet ) 


Clip and mail to us with your name, title, company address. (When request 


ing samples, please use business letterhead.) 


DUREZ pP.iastTics DIVISION 


1403 WALCK ROAD, NORTH TONAWANDA, N. Y. 





HOOKER CHEMICAL CORPORATION 


HOOKER > 
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Good Corrosion Resistance 


WRITE SPECS 
YOU'VE NEVER 
WRITTEN BEFORE! 
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on-Magnetic Good Conductivity 
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BERYLCO Beryllium Copper alloys combine 
all these properties By extending the perform- 


ance possibilities of metal parts, Berylco beryl- 
lium copper alloys are opening new areas of 
design thinking. And you can specify Berylco 
alloys without fear of complication because they 
evens an fabricate easily by standard production methods. 
Some designers are finding that one beryllium 


copper part will do where two parts were formerly 
required. Factual data on Berylco alloys will show 
you why the use of strip, rod and casting ingot is 
High Spring Retention increasing so rapidly. Write now for our latest 
BERYLCO BERYLLIUM COPPER BULLE- 
TIN. A knowledgable, experienced technical 
staff of field men and mill men stand ready to 


help you develop design possibilities into per- 


Excellent Wear Resistance formance realities 
and Hardness 


{ 
| 
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| 
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High Strength Resistance to Anelastic Behavior 
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High Fatigue Strength 


Hae) THE BERYLLIUM CORPORATION 


Reading, Pennsylvania 
For more information, turn to Reader Service card, circle No. 361 
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... AT A GLANCE 


Re-entering space capsules are being caught in mid-air with the aid of pressure- 
sensitive paper tape. The tape holds the metal grappling hooks and nylon harness 
onto the base of two trailing booms until the capsule’s parachute is snagged. The 
tape is said to break consistently at the right instant to release the hooks from the 


booms so they hold the parachute until it is reeled into the plane. 
Source: Minnesota Mining & Mfg. Co., St. Paul 6, Minn 


Containing the combustion gas flow has been the chief design difficulty in experi- 
mental magnetohydrodynamic (MHD) power generators. But the problem is being 
overcome by using a zirconium oxide insulation in the conduction tubes. Progress is 
also reported in overcoming this refractory’s high electrical conductivity in the 
4600 F operating range. 


Source: Refractory—Zirconium Corp. of America, Solon, Ohio; MHD unit—Westinghouse Electric Corp. 


Materials that can collect, store and convert solar heat to electricity for 
powering satellite circuits are the goal of a new research program sponsored by 
NASA. The thermal storage system will probably operate when the material is in a 
semi-liquid state. Silicon is said to represent the type material that will be studied. 


Source: Missile and Space Vehicle Dept., General Electric Co., Philadelphia 4. 


A small vacuum evaporation chamber recently developed by NBS permits a series 
of replicate electron microscope specimens to be prepared quickly and accurately 
without re-evacuating the chamber. The brass chamber, a 4.5 in. cube, can be used 


to shadow cast up to five specimens successfully during one evacuation. 
Source: Nationa] Bureau of Standards, Washington 25, D. C. 


A radiometer for measuring the earth’s temperature from satellites weighs 
only 1.5 oz and is made almost entirely of polyester plastics. Polyesters were used 
in the two-channel unit mainly for two reasons: 1) they have good resistance to 
high-intensity, random vibrations, and 2) they are not subject to destructive 
degassing in outer space. 


Source: Barnes Engineering Co., 40 Commerce Rd., Stamford, Conn. 


A forged titanium bottle provides a pilot’s emergency oxygen supply. The 3.5-lb 
bottle, made of 13V-11Cr-3Al titanium, is said to safely contain oxygen at 3000 psi. 
Forging this alloy was found to be the only way to provide the required strength 


and lightness. 
Source: Wyman-Gordon Co., 105 Madison St., Worcester 1, Mass 


A molded acrylic plastic lens for a large marine buoy lamp doubles lamp efficiency 
and costs 80% less than its glass counterpart. The new lens is said to double either 
the candlepower or the battery life without increasing lamp size. Weight of the 
complete lantern assembly is only 20 lb—less than 10% of that of a glass lantern 
with the same output. 


Source: Stimsonite Div., Elastic Stop Nut Corp. of America 


MARCH, 1961 ¢ 99 





CMPC custom molds 
phenolic heat deflector 
for General Klectric ranges 


Certain models of General Electric’s new line of Mark 27 built-in ranges are 
sporting an attractive CMPC-molded phenolic heat deflector. The 26-inch com- 
pression molded deflector, with a top continuous use temperature of 400 degrees F,, 
is used to divert oven heat from the range control panel. By isolating controls from 
the effects oi heat, the CMPC part helps insure longer, trouble-free service— 
something for which General Electric is famous. 

Can the advantages of plastics be applied to your products? When you talk to 
CMPC, more than forty years experience plus complete compression and injection 
molding facilities are brought to bear on the problem. 


CMPC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 F North Kolmar Avenue 
Chicago 51, Illinois 


For more information, turn to Reader Service card, circle No. 374 
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Stauffer Metals Co 


Fine grain structure produced by electron beam melting (left) is compared 
with that resulting from arc melting (right). Metal is tungsten. 


Electron Beam Melting: 


What It Does for Metals 


by Donald Peckner, Associate Editor, Materials in Design Engineering 


Here is the first comprehensive report on what this 


new way of melting means to engineers and designers. It 


includes property data for seven metals and alloys. 


@ Although melting caused by 
electron bombardment has been 
known since the time of the early 
experimental work with x-rays, 
furnaces designed to take specific 
advantage of this technique have 
been in use only since 1958. The 
primary emphasis since then has 
been on technique. Experimental 
heats have been produced but 
little information has been made 
available on the properties of 
electron beam-melted metals and 
alloys. 

This article will discuss the 
technique, and the purity of elec- 
tron beam melted metals, in gen- 
eral terms. Primary emphasis, 
however, will be on the properties 
of metals and alloys melted by 
this technique. Seven metals are 
discussed: beryllium, hafnium, 
vanadium, tungsten, columbium, 
tantalum and cobalt. 

The process 

Use of an analogy may help to 
explain the principles underlying 
electron beam melting. A typical 
diode tube consists of an evacu- 
ated enclosure, a filament (cath- 
ode), and a plate (anode). The 


filament is heated electrically until 
it reaches a temperature at which 
the work function for electrons is 
exceeded; electrons begin to leave 
the filament surface with an ini- 
tial velocity which depends on 
filament temperature. An electro- 
static field is maintained between 
the tube elements, with the plate 
held positive relative to the fila- 
ment. The emitted electrons are 
accelerated across this field and 


Electron 
Entrance lock —» gun 


Raw ingot | Melting / | 
os bet / tank 


High voltage ~~ a t | 
d-c power | 


— ~~ | | 
>= $ —s=dbtsa 
| 


Gun [ocks< 

— f = ty e435 Gate 
= ee ’ 

Water cooled | f 


crucible 
Ingot puller 


Melted ingot Diffusion | 


Ingot cooling chamber 
b——, 


1—Schematic diagram of the elec- 
tron beam furnace and its circuitry. 
(Stauffer Metals Co 


impinge on the plate. 

In this simple analogy as ap- 
plied to electron beam melting, 
the plate represents the melt stock 
and the cathode is usually also a 
filament. An electrostatic field is 
maintained between the cathode 
and the melt stock by the power 
supply. Plate power cannot be 
dissipated as easily as in the diode 
tube because of the large number 
of electrons accelerated through 
the field. As a result, the melt 
stock is heated to the fusion point. 

A schematic diagram of the 
electron beam furnace is shown 
in Fig 1. 

... and its advantages 

Three advantages of the elec- 
tron beam melting process over 
conventional are methods: 

> Contamination is prevented 
and many impurities are removed 
by volatilization because of the 
high (0.1 to 0.01-micron) vacuum 
maintained during melting. 

> Melt stock can be used in 
powder, flake, sponge or pressed 
bar form. 

> Melting rate is easily con- 
trolled. 
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Electron beam me/ted 


b 
Deflection, OO n 
2—Typical bend test results on arc 
melted and electron beam melted 
beryllium. 


Me/ting rate 


Fast 


Tensile Strength, 1000 psi 


Slow 
Are erecenccseces 


- 
5 
) 
> 
5 


Test Temperature. F 
3—Mechanical properties vs test tem- 
perature for electron beam melted 
vanadium. Data for arc melted vana- 


dium are included. (Reactive Metals, Inc.) 


Two advantages common to 
both methods: 

> Materials with very 
fusion points can be melted, 

> The cold crucible prevents 
contamination. 

Although electron beam melt- 
ing provides a means for produc- 
ing very high purity alloys, it is 
not without several disadvantages. 
Basically, there are two: 

> Because it produces a metal 
or alloy of higher purity (and 
greater ductility) than the vac- 
uum are process, the net result of 
electron beam melting is gener- 
ally a weaker alloy. 

> Elements such as chromium, 
titanium, vanadium and zirconium 
cannot be alloyed in large amounts 


high 


102 *« MATERIALS 


TABLE 1—HARDNESS AND INTER- 
STITIAL CONTENT OF COBALT 
MELTED BY ELECTRON BEAM 





Melting Composition, ppm* 
Method, Rate iia 
+ 2 | O2 | He | Total |Bhn 





Arc . 
Electron Beam 
Fast. . 219 
Medium 280 386 | 153 
Slow 310 404 | 172 
Double Electron 
Beam 
Fast 240; 5 | 481 | 156 
Medium 56; 15/120; 4 | 195 |135 
Slow 64'— |170| 4 131 








*Each value is average of top anc bottom 


analyses. 
Source: WADD TR 60-404 (Reactive Metals, 


Ine.). 


TABLE 2-—INTERSTITIAL CONTENTS 
OF ELECTRON BEAM MELTED HAFNIUM 





Melting C, | On | Ne | He, 
Method, Rate ppm | ppm | ppm | ppm 
a 


Arc 82 | 440 | 85 | 175 

Electron Beam 
Slow 149 | 360 | 26 22 
Medium 114 | 140 15 27 
Fast 105 | 170 | 27 9 


Source: WADD TR 60-404 (Reactive Metals, 
Ine.). 











with tungsten, columbium, tanta- 
lum and molybdenum. Reason: 
the vapor pressure of the former 
elements is higher than that of 
the latter ones and they would be 
lost, to some extent, by evapora- 
tion during melting. 

The first disadvantage can be 
overcome by adding more of the 
nonvolatile alloying elements to 
achieve the effects of the lost 
interstitials and volatile metals. 
The second disadvantage is a 
minor one in the production of 
ductile columbium and tantalum- 
base alloys since these alloys are 
ductile only if the volatile metals 
are substantially eliminated. 
How clean is clean? 

The principal effect of electron 
beam melting is to reduce the 
interstitial element content (nitro- 
gen, hydrogen, oxygen and car- 
bon) of the metals melted. The 
effect of eliminating these impuri- 
ties is to increase the ductility of 
the alloys. Tables 1 and 2 show 
the effect of electron beam melt- 
ing on the composition of cobalt 
and hafnium. 


IN DESIGN ENGINEERING 


Electron beam melting of tung- 
sten also produces a high degree 
of purity in the finished material 
as shown below (figures in ppm) : 
Starting Finished 

Material Material 
Carbon | ; 30 ee: 
Nitrogen 60 30 
Oxygen 840 60 

The data in Tables 1 and 2 show 
that some effect on removal of 
interstitials can be attributed to 
the rate of melting. The tables 
also show that degree of removal 
of undesirable elements must 
probably be determined for each 
material melted in electron beam 
furnaces. For example, carbon 
content of the cobalt melt was re- 
duced from 136 ppm to 60 ppm, 
but no carbon was removed from 
the hafnium ingot. Similarly, 
while no oxygen was removed from 
the cobalt, oxygen content of the 
hafnium was reduced from 440 
ppm in the arc melted metal to as 
low as 140 ppm in electron beam 
melted ingots. Nitrogen was read- 
ily removed from both metals. 

Additions also help—Deoxida- 
tion of electron beam melts may 
be facilitated by the addition of 
metals which form oxides that are 
volatile, i.e., have a high vapor 
pressure. Data were obtained by 
Reactive Metals, Inc. on the effect 
of deoxidants on properties of 
beryllium, vanadium and molyb- 
denum: 

Molybdenum—Interstitial con- 
tent of molybdenum was reduced 
by adding boron, thorium, yttri- 
um, titanium and carbon. Boron 
appears to be the most promising 
deoxidizing agent. Adding 0.38% 
boron to molybdenum resulted in 
an electron beam melted ingot 
button which was rolled directly 
to sheet without prior working 
(such as forging or extruding). 
After a recrystallizing anneal, the 
sheet exhibited 19% elongation at 
75 F. 

Vanadium — Interstitial con- 
tent of vanadium was not reduced 
by adding such deoxidants as 
yttrium, thorium and carbon. By 
using twice the stoichiometric 
amount of thorium (0.43%) need- 
ed for deoxidation, ductility of 
vanadium sheet can be maintained 
to —300 F, as shown in Table 8. 


Impurity 





Beryllium Although beryl- 


lium can be deoxidized by addi- 


tions of yttrium, deoxidation had 
no beneficial effect on the ductility 
of extruded beryllium. 


Properties of 
7 metals 
and alloys 


Mechanical property data for 
electron beam melted metals has 
not been extensively developed by 
users of the process. Many fur- 
naces are being used on an experi- 
mental or developmental basis and 
the data are concerned with pur- 
ity of the melt. The information 
presented here—in many cases for 
the first time—represents the 
most current compilation of me- 
chanical property data for elec- 
tron beam melted metals. 

1. Beryllium 

Because of its high volatile 
impurity content, beryllium bead 
could not be satisfactorily elec- 
tron beam-melted. Rounds, which 
had been previously vacuum cast, 
were melted directly with no diffi- 
culty. In general, the appearance 
of ingots electron beam melted 
from vacuum cast rounds was su- 
perior to that of ingots melted 
from bead which had been con- 
solidated by arc melting. 

Effect of melting rate not clear 

Melting rate can be varied from 
slow (2 in. per hr), to medium 
(6 in. per hr) to fast (12 in. per 
hr). The effect of melting rate on 
room temperature tensile strength, 
as shown in Table 4, is not clear. 
Beryllium bead, consolidated by 
arc melting and then electron 
beam melted, exhibited the high- 
est value of tensile strength with 
the medium melting rate. Ingots 
prepared from vacuum cast rounds 
showed maximum tensile strength 
after the slow melting rate. The 
same relationship was true for 
room temperature elongation, but 
melting rate apparently had no 
effect on yield strength. 

Elongation improved—At 750 F, 
the value of electron beam melt- 


TABLE 3—EFFECTS OF DEOXIDANTS ON MECHANICAL PROPERTIES 
OF VANADIUM: 





| 
| 
| 
| 


0.02 C losis Th | 0.43 Th 


Deoxidant Added, % | None | 0.165 Y 0.33Y | 0.01C 
75 F 











Ten Str, 1000 psi. . 
Yid Str, 1000 psi> 
Elong, %. 


—40 F 








Ten Str, 1000 psi. . 
Elong, %°... 


—100 F 








Ten Str, 1000 psi 
Elong, %° 











—300 F 


Ten Str, 1000 psi... 9 | 76 
Elong, %° 0 -. 


*Annealed sheet 0.043 in. thk. °0.2% offset. 
Source: WADD TR60-404 (Reactive Metals, Inc.). 








TABLE 4—TENSILE PROPERTIES OF ELECTRON BEAM MELTED BERYLLIUM* 





68 F 750 F 





| 


| vid Str | | vidstr_ | 
Melting | (0.2% | Elong | | (0.2% Elong 
Method, Rate Ten Str, | offset), | (in lin.), | Ten Str, offset), | (in 1 in.), 
1000 psi | 1000 psi % 1000 psi | 1000 psi %, 





Arc :, 33, 38 


Slow.... 43 38 0.48 
Medium 42 0.92 
Medium..... 40 . 0.05 34 
FEE” coc 19 — 0 ; 


Electron Beams 
Slow 4), 47 40, 46 0.25, 0.28 | 34,36 28, 29 


Medium....... 39, 42 ni 0.05,0.1 | 35,43 29, 39 
Fast 29 42 40 0,03 36, 39 23, 24 








*Extruded and annealed >Consolidated from bead then electron beam melted. 


©Vacuum cast then electron beam melted. 
Source: WADD TR60-404 (Reactive Metals, Inc.). 


ing is obvious. Although yield and the electron beam melted speci- 
tensile strengths of arc melted mens in spite of a premature 
and electron beam melted material partial failure. Failure probably 
are fairly uniform, elongation occurred because of cleavage in 
values increased from zero for the an unfavorably oriented grain. In 
arc melted material to as high as spite of this the crack did not 
11% in 1 in. for electron beam propagate—an improvement in the 
melted beryllium. crack propagation behavior of 
Bend test results—Fig 2 gives beryllium. 

bend test results both on induc- 2. Hafnium 

tion melted and electron beam The effects of electron beam 
melted beryllium. A large amount melting on the mechanical proper- 
of plastic deformation occurred in ties of hafnium are shown in 
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Table 5. Compared with electro- 
refined metal, electron beam melt- 
ing seems to offer material with 
higher strength and lower ductil- 
ity. Since electron beam melting 
usually results in increased pur- 
strength and higher 
ductility, the electron beam melted 
hafnium, in this case, may have a 
higher impurity content than the 
electrorefined hafnium. Metallurg- 
ical treatments are not similar 
and direct comparison is difficult 


ity, lower 


3. Vanadium 

Three electron beam melted in- 
gots and one arc melted ingot of 
vanadium were conditioned and 
forged to 14-in. plate at 1800 F. 
The plates were then rolled to 
0.040-in. sheet in an argon en- 
closure. This sheet stock was used 
to determine the mechanical prop- 
erties listed in Table 6. The data 
are shown graphically in Fig 3 

Tensile strengths of the arc 
melted and electron beam melted 
vanadium did not differ greatly. 
Elongations at —100 F were also 
similar. At —40 F, however, 
elongation of the arc melted metal 
was lower than that of electron 
beam melted vanadium. Further 
direct comparisons cannot be made. 
4. Tungsten 

Work performed at Reactive 
Metals, Inc. on triple electron 
beam melted tungsten did not pro- 
duce fabricable metal. Since the 
original work carried out at Re- 
active Metals, Stauffer Metals Co. 
has indicated that the use of addi- 
tives (unspecified) and _ special 
electron beam processing tech- 
niques are required to produce a 
workable tungsten ingot. 

The as-cast grain size of an arc 
cast tungsten ingot and one pro- 
duced by electron beam melting 
of tungsten containing the un- 
specified additives are compared 
on p 101. A rocket nozzle forged 
from this type of fine grained 
tungsten is shown in Fig 4. 

5. Columbium 

Columbium can be alloyed in the 
electron beam furnace with tung- 
sten, tantalum, molybdenum and, 
sometimes, small amounts of zir- 
conium. Other metals, such as 
chromium and vanadium, are too 
volatile. 
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Generally, the maximum amounts 
of tungsten and molybdenum that 
can be added to columbium melts 
are 15% and 4%, respectively. 
Above these percentages it has 
been shown that the ductile-to- 
brittle transition temperature of 
the resulting alloys will exceed 
500 F. Tantalum additions do not 
materially affect the impact prop- 
erties of columbium. Oxidation 


of columbium is re- 
portedly improved by tungsten 
additions and by additions of 
tantalum up to 30 wt %. 

Table 7 presents the room tem- 
perature mechanical properties of 
a series of columbium-base alloys 
Unfortunately, it is not possible 
to directly compare the properties 
of these alloys with those of com- 
mercially available columbium al- 


resistance 


TABLE 5—MECHANICAL PROPERTIES OF ELECTRON BEAM MELTED 
HAFNIUM (Room Temperature) 





Melting Rate Condn =» 


oO 


Cold Rolled, 
Annealed 


Hot Hot Rolled, 
Rolled* Annealed® | 





Slow 
Ten Str, 1000 psi 
Yid Str, 1000 psi 
Elong, % 
Medium 
Ten Str, 1000 psi 
Yid Str, 1000 psi¢ 
Elong, %* 
Fast 
Ten Str, 1000 psi 
Yid Str, 1000 psi¢. . 
Elong, %° 
Electrorefined ' 
Ten Str, 1000 psi 
Yid Str, 1000 psi¢ 
Elong, %° 





9] 76 80 
65 48 49 
14.25 24 17.5 


86 74 
71 43 
28 


74 
40 
27 


66.5 
35.3 
35 





*At 1500 F; 0.08-in. sheet 
*Ann. 1470 F for 1 hr, 0.04 in. sheet. 


bAnn. 1470 F for 1 hr, vacuum cooled, 0.08 in. sheet. 
40.2% offset. 


*In 2 in. ‘ Annealed. 


Source: WADD TR60-404 (Reactive Metals, Inc.). 


TABLE 6—EFFECT OF TEMPERATURE ON MECHANICAL PROPERTIES OF 
ELECTRON BEAM MELTED VANADIUM: 





Test Temp. F Melting Rate 


Yid Str 
(0.2% offset), Elong 
1000 psi (in 2 in.), % 


Ten Str, 
1000 psi 





75 Slow 
Medium 
Fast 


| Siow 

| Medium 
Fast 

| Slow 

| Medium 

| Fast 


Slow 
| Medium 
Fast 


40 Arc melt 


—100 | Arc melt 





55 50 | 13.75 
71 14.25 
54 48 23.25 
63 iy, 96 22 
66 24 
63 


| 
—|- 


68 
81 
69 


76 
84 
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*Heat treatment: 1500 F, 1 hr; 1800 F, 1 hr; all in vacuum. 
Source: WADD TR60-404 (Reactive Metals, Inc.). 
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Ladish Co. 
4—Rocket exhaust entrance nozzle, 
8 in. in dia, was forged from 3.5-tn. 
ingot of electron beam melted 


Nozzle weighs 16 lb. 


lia 
tungsten. 
loys. In general, the elongations 
noted for the as-forged alloys are 
equal to or superior to those 
stated for commercial grades, and 
impact strengths are much higher. 
Some of these commercial grades 
are included in Table 7 for com- 
parison, 

Impact data arc melted 
columbium alloys are included in 
Table 7 along with data for elec- 
tron beam melted alloys. Fig 5 
illustrates the effect of tempera- 
ture on the impact strength of six 
melted columbium 


for 


electron beam 

alloys. 

6. Tantalum 
Experiments at Stauffer Metals 

indicate that, while tungsten 

alloyed with tantalum in 


Co. 


can be 
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5—Impact properties (keyhole notch test) of six columbium-base alloys pro- 
duced by electron beam melting. (Stauffer Metals Co.) 


140 


the electron beam furnace, high 


, : 90 % col hed s 
tungsten contents present fabrica- ‘eepetppemapent 


. 
; P NGA Modified 90Ta-/0W 
tion problems. Reducing tungsten BA (90 % cold worked) 


content from 20% to 15% results 
in a marginally useful alloy, and 
reducing tungsten content still 
further to 10% results in a com- 
pletely fabricable alloy with re- 
producible properties 
Mechanical properties — Fig 6 
shows the effect of temperature 
on the short time tensile strength 
and modulus of elasticity of the 
90% tantalum-10% tungsten alloy. 
Recrystallization occurs at approx- 
imately 2400 F, and the strength —Mechanical properties vs temper- 
cold reduced ure of 90 Ta—-10W alloy. 
(Stauffer Metals Co.) 


Temp range for 
annealing and 
recrystallization 


Modulus of Elasticity 


Fully annealed 
and recrystallized 


1600 3200 
Temperature, F 


4800 


curves for both 90% 


TABLE 7—MECHANICAL PROPERTIES OF ELECTRON BEAM MELTED COLUMBIUM ALLOYS 





Composition, % 


Alloy 
Type 


As Forged* Annealed 





Red. 
Area, % 


Ten Str, 
1000 psi 


Yid Str, Elong, 
1000 psi % 


Ten Str 
1000 psi 


Yid Str, | Elong, Red 
1000 psi % % 


Impact 
Str, ft-Ib 








SCb 199 
SCb 204 
SCb 205 
SCb 206 
SCb 207 
SCb 221 
SCb 222 
SCb 223 


D314 
F50° 


51.8 38 78 
56.4 25 71 
38.8 33 79 
36.2 47 80 
77.5 23 67 


67 42 18 58.2 
73.7 4} 18 61.9 
65.2 39.1 17 49.2 
79.5 41.5 16 45.5 
90.6 39.7 18 85.2 
87.9 32.6 33 59.3 - 
125.6 43.3 16 78.9 2.3 5.5 66 
65.9 38 65.9 57.1 38 70 


106 94 26 . , 
123 24 » 








*Forged at 2000 F. 

>1 hr, 2000 F 

Stauffer Metals Co. designation 

4Are melted Du Pont alloy: 80 Cb, 10 Mo, 10% Ti. 
Source: Stauffer Metals Co., DMIC Rpt. 125. 


*Arc melted General Electric alloy: 74 Cb, 15 W, 5 Mo, 1 Zr, 5 Ti, 0.05 O, 0.05% C. 


‘Charpy V 
*Keyhole 


*Type not stated 


MARCH, 1961 «+ 105 





Reactive Met 
7—Ductility of electron beam melted 
cobalt is evident in rolled strip at 
right. At left is are melted cobalt 


after rolling. 


and recrystallized sheet 
Although all specimens failed out- 


preventing 


merge. 


side the gage length, 
accurate: measurement of elonga 
tion, the estimated elongation 
ranged from 6 to 10%. 

Mechanical properties of as- 
forged bars of 90% tantalum 
10% tungsten and 85% tantalum- 
15% tungsten at temperatures up 
to 5300 F are shown in Table 8. 

Forgings, sheets—90% tanta- 
lum-10% tungsten is forged by 
conventional drop hammer tech- 
niques after heating to 2200 F. 
Usual forging temperature range 
is 2000 to 2200 F because of the 
high strength of the alloy. 

To produce sheet, the ingots of 
90-10 are forged into 
slabs and ground or machined to 
remove the oxide skin. After vac- 
uum annealing at 2600 F for 1 hr 
rolling begins by re- 
heating the cold slab to 500 F. In 
general one reannealing operation 


suitable 


] 
and coolung, 


permits rolling a plate from 0.5- 
in. thickness 0.060-in. 


thickness 


down to 
Maximum fabricability 
is obtained by vacuum annealing 
the rolled sheet at 2400 F for 1 hr. 
7. Cobalt 

Results pertaining to cobalt can 
be briefly stated. Three 
were electron beam melted at slow, 
rates and one 
ingot was prepared by arc melt- 
ing. Of the four ingots only one 
—slowly electron beam melted— 
was fabricable after conditioning 
and forging to plate at 


ingots 


medium and fast 


1-in, 
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TABLE 8—ELEVATED TEMPERATURE 
TENSILE STRENGTH OF TWO 
TANTALUM-TUNGSTEN ALLOYS: 





85 Ta-15 W 90 Ta-10 W 


Ten Str,] Temp, F Ten Str, 
psi psi 


Temp, fF 





4880 4050 | 4850 3230 
5060 372 4865 3230 
5060 3600 | 5030 2470 
5300 2040 § 5300 1920 








d bar stock 
Stauffer Metals ( 


*As-forge 
1800 F. 
at 1800 F, 
cracked severely during the initial 
pass through the rolling mill. Fig 
7 compares appearance after roll- 
ing of the arc melted cobalt and 
the ingot melted at a slow rate in 
the electron beam furnace. 


the three other ingots 


How about uses? 

Many of the applications for 
electron beam melted high tem- 
perature alloys are still classified. 
Most of these are in the rocket 
and missile field. 

The alloy which is commercially 
- 90% tantalum-10% 
is readily forgeable in 
A rocket 
nozzle throat insert and retaining 
ring, forged from the 90 Ta-10 W 
alloy is shown in Fig 9. Electron 
beam melted molybdenum was 
forged into the 16-in. dia rocket 
nozzle keeper ring in Fig 10. 


available 
tungsten 
air, as shown in Fig 8. 


Stauffer Metals Co 
8—Ingot of 90% tantalum-10% 
tungsten ts forged in air at 2000- 
2200 F. 
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During hot rolling in air 


TABLE 3—MECHANICAL PROPERTIES OF 
ELECTRON BEAM MELTED COBALT: 





Yid Str 
Ten Str, | (0.2% Elong 
1000 psi | offset), (in 2 
ae 1000 psi | in.), % 


Melting 
Method 





Electron Beam 116.5 45.5 21 
Arc... 34.4 30 0.4 


"Melted at slow rate. Heat treated 24 hr, 
1700 F, air cooled. 

"As cast. 

Source: WADD ‘TR 60-404 (Reactive Metals, 
Inc.); Materials Selector Issue, M/DE, 1960- 
1961. 














Mechanical properties presented 
in Table 9 cannot be directly re- 
lated to the comparative data for 
as-melted because of the 
annealing treatment. It is suffi- 
cient to indicate the high ductility 
level of the electron beam melted 


cobalt 


cobalt. 


Stauffer Metals C 
9—Throat insert and retaining ring 
for rocket nozzle are forged from 
electron melted 90 Ta-10W 
alloy. Strenath is equivalent to that 
of pure tungsten up to 4500 F; oxi- 
dation resistance is superior to that 
of unalloyed tungsten. 


be am 


Ladish Co 
10—Rocket nozzle keeper ring, 16 in. 
dia, 1.5 in. thick, weighing 28 lb, was 
forged from a 5.5-in. dia ingot of 
electron beam melted molybdenum. 





1 Compreg wood laminate used for 
bracing members in switchgear (right) 
provides desired combination of high 
strength and dielectric properties. 
Compreg was also selected for inter- 
rupting device (above) in outdoor oil 
circuit breaker, in this case because of 


its good are quenching properties. 


New Developments in 


Electrical Insulation Materials 


How to overcome urethane 
encapsulation problems 

Because of their light weight 
and good electrical properties, 
urethane foams are becoming in- 
creasingly popular for encapsula- 
ting electronic equipment. Some 
production problems have been en- 
countered, but R. F. Newkirk of 
Nopco Chemical Co. believes these 
problems can be eliminated at 
little expense by using common 
sense. 

For example, urethanes have an 
undesirable tendency to rise rap- 
idly in the center of an electronic 
package and to form air pockets 
in corners. This problem can be 
licked by dispensing the urethane 
from the bottom of the package so 


Tougher environments are forcing industry to develop 

many new and improved insulation materials. Here are seven 
significant developments as reported at the most recent National 
Conference on the Application of Electrical Insulation. 


that it gradually flows upward, 
thus forcing the air out and elim- 
inating any tendency for pockets 
to form. 

In cases where the package is 
so crowded as to prevent good 
foam distribution, a centrifuge 
can be used to throw the foam to 
the outer walls. This allows foam- 
ing to proceed from the extremi- 
ties to the center, then up and out 
the hole where the foam was first 
deposited. 

Pressures during 
foaming can be eliminated by pro- 
viding excess holes or using re- 
taining fixtures. If left open, the 
hole in which the foam was dis- 
pensed can serve as an excellent 
excess pressure vent. Also, tempo- 


generated 


rary restraining fixtures can be 
used to strengthen the package 
until foaming pressure drops. Pres- 
sure during foaming reaches a 
maximum about 10 to 15 min after 
the foam is dispensed and drops 
rapidly thereafter. 

(For a comprehensive report on 
new developments in urethane and 
other foams, see pp 119-134.) 
Compregs are proving 
valuable in switchgear 

Although compreg laminates are 
similar to some other cellulose- 
base laminates, they differ in that 
compreg wood fibers are not 
broken up but are impregnated 
with synthetic resins in their 
original veneer state. As noted by 
E. T. Rogers of Permali, Inc., their 
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greatest advantage lies in the fact 
that the impregnated wood ve- 
neers can be oriented in different 
directions to provide excellent me- 
chanical properties (see Table 1). 
This important advantage of com- 
pregs has not been too well under- 
stood and there is a general ten- 
dency to associate compregs with 
decorative uses. When properly 
made, however, such laminates are 
a valuable engineering material. 

The electrical properties of com- 
pregs show no significant varia- 
tion with wood grain direction 
(Table 2). No significant changes 
in electrical properties occur be- 
low 176 F, and electrical proper- 
ties are satisfactory up to 220 F 
under normal mechanical stresses. 
In general, higher temperatures 
will cause a drop in dielectric 
strength and an increase in power 
factor 

Compregs have excellent aging 
properties ; over several 
years show that their electrical 
properties will not change signifi- 
cantly over normal operating con- 
ditions. Malfunctions or degrada- 
tion of compreg switchgear parts 
are rare when the parts have been 
properly designed and processed 


tests 


The good combination of elec 
trical and mechanical properties 
of compregs is proving valuable 
in switchgear that must function 
reliably and rapidly after long 
periods of inactivity. In such cases 
compreg dielectric components are 
electrically sound, prevent arc 
over, and provide a low loss fac 
tor. They can also withstand high 
mechanical shock loads and, in the 
case of moving parts, are light 
enough to minimize acceleration 
forces 

Typical switchgear applications 
where compregs are being success 
fully used are: 

> Lift 


and rod assemblies. 


rods for breaker blade 


> Bracing members (see Fig 1) 
for oil circuit breakers. In this 
application the compreg bracings 
contain the lateral movement of 
moving parts and resist high 
bending stresses. 

> Are quenchers where, in addi- 
tion to demonstrating slow and 
compreg 


clean are erosion, the 
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provides high mechanical strength. 


New epoxy resin tapes 
for 155 C (Class F) use 
Insulating tapes based on 60% 
glass filament and 40% epoxy 
resin are demonstrating their 
ability to provide exceptionally 
high strength and good dielectric 
properties. Previously, these tapes 
(Scotchply) have been used in 
130 C (Class B) and 155 C (Class 
F) synchronous motor rotor coils 
for over three years with out- 
standing success. And, as reported 
by R. R. Charbonneau and P. L. 
Hedrick of Minnesota Mining & 
Mfg. Co., a new highly heat-stable 
epoxy resin system is now avail- 
able for 180 C (Class H) units. 
Accelerated aging tests with the 


TABLE 1—MECHANICAL PROPERTIES 
OF COMPREGS 





Straight 
Grain 


Direction » 





Mod of Elast, 10° psi 2.5 
Ten Str, psi 30,000 
Compr Str, psi 17,000 
Flex Str, psi 32,500 
\zod Impact Str, ft Ib/in 
notch* 5.4 








*Perpendicular to face, lengthwise 


TABLE 2—PHYSICAL AND ELECTRICAL 
PROPERTIES OF COMPREGS 





PHYSICAL PROPERTIES 
Specific Gravity 
Water Absorption (24 hr) 
Y, In 
lin 
Max Operating Temperature, f 
Continuous 221 
Intermittent 302 
Rockwell H Hardness 90-100 
Specific Heat, Btu/Ib/°F 0.4 
Coef of Ther Exp (straight grain), per °F 
Lengthwise 44x 108 
Crosswise 38.3 x 10° 





ELECTRICAL PROPERTIES 

Dielectric Strength, vpm* 

Perp to Laminations 

Y In 

Y% In 

Y% In 

Par. to Laminations 
Power Factor, % 

60 Cps 

10° Cps 

10° Cps 
Dielectric Constant (60 cps) 
Specific Resistance, ohm/cu cm 





*Step-by-step at 77 F 
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new resin system show nv appre- 
ciable deterioration after 1000 hr 
at 446 F. 

The epoxy tapes can be applied 
to coils in much the same way as 
other insulations. They can be 
cured and bonded in the slot and 
exhibit negligible shrinkage. Cur- 
ing temperatures vary from 300 
to 390 F. Although some resin 
may flow during curing, coil cen- 
tering is maintained. Actually, the 
resin flow provides a thorough 
seal between the wrapper layers 
and makes the coil impervious to 
contaminants and reducing main- 
tenance. 

A considerable amount of data 
has been developed on the new 
materials; typical electrical and 
physical properties are shown in 
Table 3. Space does not permit 
details on their excellent mechan- 
ical properties which, in the case of 
tensile and compressive strength, 
are claimed to be higher than those 
of some structural metals 
Epoxy impregnant is 
usable to 450 F 

Encapsulation and impregnation 
systems for airborne instruments 
are currently being subjected to 
tough environments such as se- 
vere thermal cycling, aging, salt 
spray, fungus and vibration. In 
looking for the ideal material to 
meet these conditions, J. A. War- 
burton and R. S. Norman of Gen- 
eral Electric Co. report that one 
epoxy formulation appears to have 
significantly better overall proper- 
erties than other materials. This 
formulation—epoxy novolac with 
a eutectic mixture of nadic anhy- 
dride and hexahydrophthalic an- 
hydride—is especially notable for 
its high temperature properties 
and has been used in aircraft in- 
strument coils having such rigor- 
ous specifications as: 400-hr ex- 
posure at 450 F, 24-hr immersion 
in diester oils at 400 F (see Fig 
2), and 10 cycles from —85 F to 
room temperature. 

Because of its excellent proper- 
ties the mixed anhydride system 
(with and without filler) is ex- 
pected to be useful for many high 
temperature airborne applications. 
Among its important advantages 
are its light weight and low 
shrinkage up to 450 F, and the 





TABLE 3—TYPICAL PROPERTIES 
OF EPOXY RESIN TAPES: 





PHYSICAL AND MECHANICAL PROPERTIES 
Specific Gravity seeene uae 
Rockwell M Hardness... 104 
Water Absorption (24 hr), % 0.05 
Wet Str Retention (2 hr boil), %..... 86 
Heat Distortion (ASTM D648-45T), Fb... .346¢ 
Flammability (ASTM D635-44)...... . Self-ext 





ELECTRICAL PROPERTIES 
Dielectric Strength (ASTM D635-44)¢.... .750 
Insulation Res, Megohms 
50% RH, 73F 
50% RH, 140 F 
90% RH, 73F 
90% RH, 140 F.. 
Volume Res, ohm-cm 
50% RH, 73 F 
90% RH, 73F 
Dissipation Factor, 
% RH, 73 F 
60 Cops... 0.6052 
30 Mc .. 0.028 
90% RH, 73 F 
60 Cps 0.036 
en 0.033 
Dielectric Constant 
50% RH, 73 F 
60 Cps woe 
30 Mc. . % 5.5 
90% RH, 73 F 
60 Cps...... ..70 
30 Mc ; - £5 


5.3 x 10° 
2.7 x 108 
3.3 x 16 
9.7 x 108 


49x 105 
4.9 x 105 





*Tested on %-in. thick laminate unless other- 
wise noted. 

"At fiber stress of 264 psi. 

*Limit of test equipment. 

“609RH, 73 F, Ye-in. thickness 


fact that its plastic deformation 
temperature remains above 480 F 
after aging 500 hr at 450 F. The 
system can be used to impregnate 
coil windings (including Teflon- 
coated wire) for high temperature 
use. Furthermore, compared to 
silicone varnish, it appears to have 
equal resistance to heat aging and 
vibration, and better resistance to 
thermal cycling and diester oils. 


Inorganic insulation permits 
transformer use at 1100 F 

As is well known, the problem 
of designing equipment to operate 
at high temperatures (on the or- 
der of 900 F) has created some 
critical insulation problems. In 
discussing these problems, F. B. 
Colby and K. G. Lagerlof of Ray- 
theon Co. note that at high tem- 
peratures it is possible for con- 
ductor resistance to increase 
threefold and the electrical resis- 
tance of normally good insulators 
to be reduced by several magni- 
tudes. Also, many common insu- 


-”- 
General Electric Co. 
2 Two aircraft coils after immer- 
sion in diester fluid for 24 hr at 
400 F. Epoxy novolac-impregnated 
stator (left) is unaffected. Coil im- 
pregnated with silicone varnish 
(right) was badly attacked: coil 
bundles became soft, film peeled. 


materials such as 
cloth, varnish, oil, 
plastics decompose 
cannot be used. 

In order to overcome these prob- 
lems equipment designers have 
had to turn to inorganic materials 
such as ceramic, mica, asbestos 
and certain glasses. A good ex- 
ample of how inorganic materials 
are currently being used is illus- 
trated by the power transformer 
in Fig 3 which can operate as high 
as 1100 F. The transformer uses 
a layer insulation of phlogopite 
mica paper bonded with 15% sili- 
cone resin. The smaller wires are 
made of silver with a double glass 
serving; silver plated, oxygen- 
free, high conductivity copper 
wire is used for the larger sizes. 
After a degassing cycle the core 


paper, 
rubber and 
rapidly and 


lation 


rms 


nitrogee 


SS 


Breakdown voitage, kv 


Argon & Krypton 
IC 2 x 40 
Pressure psig 
4 Breakdown strength of gases 
that might be used to protect com- 
ponents against oxidation at high 
temperatures. (Tests were conducted 
at 60 eps and 82 F, using %-in. nickel 
rod electrodes spaced 0.05 in. apart.) 


Raytheon Co 
3 Power transformer made largely 
of inorganic materials can operate 
continuously at 1100 F. The case is 
filled with a ceramic potting com- 
pound to support the core structure. 


and coil are impregnated with a 
colloidal silica to bond the two 
components together. 

After impregnation the core and 
coil assembly is placed in the case 
where it is supported with a ce- 
ramic potting compound. The 
header is assembled to the case 
after the potting compound has 
dried. Then the entire assembly 
is heated at 1180 F under a vac- 
uum, nitrogen is introduced under 
pressure, and the case is sealed. 


How dielectric breakdown 
relates to basic structure 

One of the highlights of this 
year’s conference was the special 
session on the importance of mo- 
lecular structure in determining 
the properties of electrical mate- 
rials. Of particular interest to 
application engineers is the ex- 
planation by C. R. Vail of Duke 
University on the relationship of 
molecular structure to dielectric 
breakdown. 

Dielectric breakdown in a solid 
insulator starts by an action of 
electrons or ions and finishes in 
the formation of a highly conduc- 
tive path through the dielectric. 
This breakdown can occur in a 
variety of ways, depending on the 
composition and molecular struc- 
ture of the dielectric. 

Intrinsic electric breakdown by 
impact ionization—In this break- 
down mechanism free electrons 
“are accelerated by the applied 
field to velocities sufficient to ion- 
ize atoms with which they may 
collide. The electrons thus re- 
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leased then join with the original 
electrons in being accelerated to 
ionizing velocities. This cumula- 
tive ionization produces a grow- 
ing electron avalanche which makes 
its way through the material, 
leaving a wake of positive ions 
that then constitute a high-con- 
ductivity path.” 

Thermal breakdown —JIn this 
breakdown mechanism “the heat 
developed by whatever conduction 
current there may be does not 
flow as rapidly as it is formed.” 
Thus, the temperature of a region 
may get so high that melting or 
chemical decomposition occurs. 
This can cause a sharp rise in con- 
ductivity. 

Other breakdown mechanisms— 
A variation of the above thermal 
breakdown mechanism can be 
caused by gaseous discharge in 
the internal voids of the dielectric 
or along its surface. Also, a di- 
electric may be shattered due to a 
“build-up in mechanical strain re- 
sulting from the formation, in 4 
deionization process, of atoms that 
are too big for the structure.” 


Inert gases protect insulation 
at high temperatures 


In evaluating the effects of high 
temperatures, I. F. Kilhan of Ray- 
theon Co. notes that many advan- 
tages can be obtained by sealing 
high temperature electronic com- 
ponents in an inert gas to prevent 
decomposition. As shown in Fig 
4, several gases have adequate di- 
electric properties. Although the 
gases with good dielectric proper- 
ties are stable to 570 F, unfortu- 
nately they become unstable at 
1100 F. Perfluoroethane appears 
to have adequate thermal stability 
at 570 F; however, at 1100 F it 
may be necessary to use nitrogen 
to obtain the required dielectric 
properties. 

Protective gases are usually 
used at high pressures—two to 
three atmospheres at room tem- 
perature. Naturally, they can only 
be effective if their pressure is 
maintained. This means that all 
containers must be thoroughly 
leak tested and that protective de- 
vices such as pressure or density 
switches must be used on larger 
components. 
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Aerospace 


New alloys are being used and still others 
developed to supply the light, strong, 
heat resistant fasteners essential for 
modern aircraft, rockets and missiles. 


TABLE 1—QUALITATIVE COMPARISON OF AEROSPACE FASTENER METALS 





Advantages 


Limitations 





TITANIUM 


Lightweight (0.168 Ib/cu in. vs 0.290-Ib/cu in. for 
steel) 

Directly interchangeable with most steel types 

No plating or protective coatings needed 

Excellent static strength and fatigue properties 

Retains relatively good properties from -65 F to 
over 900 F 


ZIRCONIUM 

Less dense than steel (0.236 Ib/cu in., vs 0.290 
lb/cu in. for steel) 

Resists chemicals which attack both steel and 
titanium 

Low neutron absorption cross section 

No platings or protective coatings needed 

Relatively good strength over a wide temperature 
range (~65 F to 1200 F) 


BERYLLIUM 


Weighs less than 25% as much as steel 

Stiffness 25% greater than steel. (Elastic modulus 
is 40 x 10° psi vs 29 x 10° for steel) 

Low neutron absorption 

Extremely high strength-to-weight ratio (equal to 
that of a 450,000 psi steel) 

Excellent mechanical strength (tensile strength 
over 100,000 psi; good shear properties) 





other materials 


Up to 30 times the price of steel 

Low elastic modulus (16.5 x 10® psi vs 29 x 10° for 
steel) 

Maximum service temperature about 1000 F 

Very poor correlation between hardness and ten- 
sile strength 

Screw threads often gall with mating threads of 











Low tensile strength compared to titanium alloys 
or steel (80,000-100,000 psi vs over 180,000 psi 
for steel and titanium) 

Much more expensive than titanium fasteners 

Low maximum service temperature compared to 
superalloys or refractories 

Poor correlation between hardness and tensile 
strength 





Very expensive: unclad stock costs several times 
as much as platinum 

Production can be an extreme health hazard; 
safety measures make fastener fabrication very 
expensive 

Reported to emit toxic oxides at temperatures 
above 1600 F 

Very brittle: threads must either be cut or hot 
rolled 





REFRACTORY METALS 





Retain useful strengths at extremely high 
temperatures 

Adequate protective coatings available for tempera- 
tures up to 3000 F 

Useful at higher temperatures than other metals, 
3000 F and above 





Must be coated against oxidation ; coatings present 
serious problems and are expensive 

Relatively expensive 

Relatively dense 

Insufficient design data 

Recrystallization degrades properties 





* Now Research Engineer, Sciaky Bros., Inc., Los Angeles, Calif. 
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Fasteners 
Use New Metals 


by J. L. Chinn, Norair Div., Northrop Corp.* 


materials. The advantages and 
limitations of each class of mate- 


rial are given in Table 1. 


the high 


and 


The 
strength 


corresponding 
faster materials _in- 
clude the reactive metals (tita- 
nium, zirconium and beryllium) 
and the refractory metals (molyb- 
denum, columbium, _ tantalum, 
tungsten, chromium, and rhenium 


fasteners are new, 


rivets 


@ Aerospaee 
bolts, nuts, 
washers used to hold modern air- 
craft and missile components to- 
gether. There is an enormous 
variety of both standard and pro- 
prietary fasteners available. 


screws, 


Reactive metal 
fasteners 


The simplest method of classify- 
ing aerospace fasteners is to dis- 
tinguish between those designed 
primarily to carry tension loads 
and designed for shear 
loads. 

Tension fasteners are usually 
heavier and more sturdy than 
their shear counterparts and often 
have specified fatigue require- 
ments. They are used relatively 
infrequently in airframes but 
most jet engine bolts are this 
type and hundreds, in both stand- 
ard and special sizes, may be used 
in a single gas turbine engine. 

Many different kinds of shear 
fasteners are used in airframe 
construction. They range from 
rivets, drive pins, explosive rivets, 
“Lockbolts,” blind fasteners, and 
quick-release asssemblies to light 
and featherweight nuts. 

New fastener metals 

The evolution of high perform- 
ance, gas-turbine-powered aircraft 
depended on the development of 
high temperature steels and nickel 
or cobalt-base superalloys for jet 
engines and hot airframe com- 
ponents. Such new materials as 
A-286, Inconel X, René 41 and 
precipitation hardenable steels 
have now become indispensable 
structural materials. 


those 


—a rare and expensive alloying 
element). They generally replace 
stainless steel in fasteners through- 
out airframes, power plants and 
missiles where their properties are 
needed and their relatively high 


Titanium most popular 


Titanium alloy fasteners ex- 
hibit excellent static and dynamic 


properties at temperatures up to 


cost is justified 


Fastener materials, other than 
conventional aluminum and steel 
considerably 


alloys, vary 


there are no pertinent 
various 


ships among 


about 1000 F and are readily 
available in both standard and 
proprietary configurations. They 
are unaffected by many corrosive 
environments and weigh about 
one-third less than their steel 


and 
relation- 
classes of 


TABLE 2— TITANIUM ALLOYS USED IN FASTENERS 





Alloy 
a 


Composition Remarks 





A-70 (all-alpha) 


A-1LOAT (all-alpha) 


C-120 AM (alpha-beta) 


MST-6AI-4V 
(alpha-beta) 

C-135 A Mo 
(alpha-beta) 


B-120VCA (all-beta) 





Recommended for applications where strength is 
not significant 


Commercially pure 


| Moderate strength and good elevated temperature 
| properties 
4%, Al, 4% Mn | Low response to heat treatment. The first large 
production fastener runs were made from this 
alloy 


Sensitive to heat treatment. A very popular alloy 
| from which millions of fasteners have been made 


6% Al, 4% V 


| Sensitive to heat treatment. A newer alloy from 
| which very high strength fasteners are being made 





3% Al, 13% V, 11% Cr | Ductile in the as-received condition, easily formed, 
| hardened by elevated temperature aging. No 
quench required 





MARCH, 1961 ¢ 1411 





counterparts. Consequently, they 
are often specified throughout an 
entire airframe; they are very 
popular where the fastener popu- 
lation is heavy. 

Commercially pure titanium, 
all-alpha alpha-plus-beta 
alloys and the all-beta alloy, have 
been made into aerospace fasten- 
ers. They are all mentioned in 
Table 2. 

For the high strengths needed 
in aircraft and 
the commercially 
alloy 


alloys, 


missile service, 
pure and all- 
alpha titanium fasteners 
offer temperature ad- 
vantages. Lower temperature ser- 
vice and higher strengths may be 
expected from the heat treatable, 
alpha-beta titanium alloys. 
Alpha-beta alloys—When the 
6% aluminum-4% vanadium tita- 
nium alloy was commercially in- 
troduced, the producer’s reports 
indicated that it would be a good 
fastener material. However, as it 
was more responsive to heat treat- 
ment than previously used tita- 
nium alloys, it had to be proc- 


elevated 


essed with greater care. Small dif 
ferences in alloy additions from 
heat to heat had to be compen- 
sated for in adjusting the soak 
and aging temperatures to obtain 
desired strength levels. Once the 
processing problems were solved, 
the alloy made very good fasten 
ers; average room temperature 
tensile strengths of 200,000 psi 
were achieved in the smaller diam- 
eters. The fasteners exhibit good 
fatigue properties, as well as pro 
portionately good static strength, 
over temperatures ranging from 

65 F to 1000 F. 

The 7% aluminum-4% molyb- 
denum titanium alloy fasteners 
are also sensitive to heat treat- 
ment and can be heat treated to 
high ultimate tensile strengths 
(237,000 psi). Ductility is in- 
creased at the expense of tensile 
and yield strengths by decreasing 
the soak temperature. Average 
single shear strengths over 115.,- 
000 psi are readily obtained. 

Axial tension fatigue tests 
showed that 7% aluminum-4% 
molybdenum fasteners were far 
superior to identical fasteners in 
either alloy steel or 6% aluminum- 
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S-N curves for two titanium alloys 
and a fastener steel. 


4% vanadium titanium alloy. The 
7% aluminum-4% molybdenum 
titanium alloy fasteners’ fatigue 
strength does not change between 
room temperature and 500 F. 
Comparative room temperature 
S-N curves for alloy steel, 6% 
aluminum-4% vanadium, and 7% 
aluminum-4% molybdenum fast- 
eners are presented in the ac- 
companying graph. 

All-beta alloy—-The 3% alumi 
num-13% vanadium-11% _ chro- 
mium alloy is a relatively new 
material. Although it is more 
ductile when annealed than the 
all-alpha or alpha-beta titanium 
alloys, cold head forming cannot 
be done. It is slightly heavier than 
all-alpha or alpha-beta alloys, and 
cannot withstand continued tem- 
peratures above 700 F. Fasten- 
ers have been made from this al- 
loy and tested in several sizes and 
configurations. 

Long aging times 
80 hr—are recommended to obtain 
the high tensile strengths claimed 
for the titanium alloy. Extended 
aging adds appreciably to fastener 
production cost and cannot be 
justified because lighter weight 
fasteners made from other tita- 
nium alloys are available at equal 
or lower prices. 

Titanium applications—Saving 
a pound by directly substituting 
titanium fasteners for their steel 
counterparts costs about $50 or 
more, depending upon size, type 
and quantity involved. Neverthe- 
less, millions of titanium fasten- 
ers are being used each year by 
the aerospace industry, Very few 
titanium nuts have been made be- 
cause of their high cost, difficult 
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production requirements and ten- 
dency to gall with titanium fast- 
eners. 

Because of their interchange- 
ability there is no essential dif- 
ference in appearance between 
titanium alloy and steel fasteners. 
Most airframe producers refuse 
to divulge details on titanium 
fastener applications for proprie- 
tary reasons. It is known that 
many producers use them, but the 
exact extent is unknown. 

One Northrop study showed 
that nearly 100 lb of weight per 
airplane could have been saved by 
directly substituting titanium for 
steel fasteners on the Northrop 
F-89. Substitution of titanium 
fasteners could reduce the weight 
of an eight-engined heavy jet 
bomber by more than 1200 lb. One 
certain, but expensive, way to cut 
the weight of an overweight air- 
frame is direct substitution of 
titanium for steel fasteners. 


Other reactive metals 

Zirconium fasteners have been 
used in chemical and atomic 
energy equipment, including nu- 
clear reactors, because of their 
low neutron absorption and cor- 
rosion resistance. They are more 


expensive and heavier than tita- 
nium and not as strong. Zirconium 


is less abundant than titanium 
and is more difficult to claim from 
its ore. Its special properties do, 
however, justify its limited use 
for specialized fasteners. 

Beryllium fasteners, still in the 
developmental stage, would be 
first used where either their low 
density and high stiffness or their 
nuclear properties are demanded. 
A few have been machined from 
solid bar by Nuclear Metals, Inc. 
The first beryllium fasteners 
produced by conventional hot head 
forging methods have only been 
recently developed by a joint ef- 
fort of Norair Div. of Northrop 
Corp., Brush Beryllium Co. and 
Voi-Shan Industries. Anticipated 
beryllium fastener uses include: 
nuclear reactor components, nu- 
clear weapon components, high 
energy particle accelerators, in- 
ertial guidance system compo- 
nents, heat sinks, and aerospace 
structures and skins. 





Most refractory 
metal fasteners 
experimental 


Refractory alloy fastener de- 
velopment is so recent that such 
fasteners are just beginning to 
find production applications for 
extreme temperature resistance. 
Threaded molybdenum alloy fast- 
eners and rivets have been devel- 
oped to a much higher degree 
than other refractory fasteners 
for use in ramjet combustion 
chambers and similar locations re- 
quiring heat resistance up to 
3000 F. 

Emphasis to date has been on 
0.5% titanium-molybdenum alloy 
for threaded fasteners. Commer- 
cially pure molybdenum is recom- 
mended for rivets which must be 
upset at installation. Zirconium, 
and 0.7 to 0.8%, and 0.5% tita- 
nium have been alloyed with mo- 
lybdenum. Some of the resulting 
alloys have rather good ductility, 
increased mechanical properties 
and higher recrystallization tem- 
peratures. Although greater duc- 
tility is realized in electron beam 
or arc melted refractory alloys, 
sintered materials of the same 
composition have higher recrys- 
tallization temperatures. 

Non-molybdenum refractory al- 
loy fasteners will be developed as 
soon as availability of commercial 
alloys permits. It is known that 
refractory materials with more 
that 50% tungsten are difficult to 
make. However, tantalum and 
columbium alloys are made with 
relative ease and will probably 
become useful fastener materials. 
Columbium fasteners are already 
being evaluated for high tempera- 
ture applications. 
Recrystallization and 
oxidation problems 

One of the goals for aerospace 
fasteners is the ability to with- 
stand 3000 F service tempera- 
tures without recrystallization. Al- 
though recrystallization does not 
make fasteners useless, it does re- 
duce ductility, enlarge grain size, 
and increase brittleness. Recrys- 
tallization of molybdenum alloys 


is said to be more harmful than 
recrystallization of columbium 
alloys. 

A general disadvantage of re- 
fractory metals and alloys is their 
tendency to oxidize at tempera- 
tures far below those at which 
they retain useful strengths. Of 
all the refractory metals, molyb- 
denum is the worst offender. Pure 
molybdenum is said to oxidize 100 
times more rapidly than colum- 
bium. For this reason, all refrac- 
tory materials, and especially mo- 
lybdenum, destined for truly high 
temperature service must be com- 
pletely encapsulated or enveloped 
in a protective coating. If an elec- 
troplated coating on molybdenum 
has a pinpoint-size imperfection, 
the molybdenum will oxidize very 
rapidly. Tests show that after a 
few minutes at 2000 F molybde- 
num will oxidize through a minute 
imperfection and leave only a 
“shell” of coating. Although 
columbium, tantalum, tungsten 
and their alloys oxidize more 
slowly, they too require protective 
coatings at about 1300 F and 
above. 

Chromalloy W-2 and Durak MG 
are good examples of coatings 
which can protect refractory ma- 
terials against oxidation at tem- 
peratures above 3000 F. Coating 
thickness determines the length 
of time at which refractory mate- 
rials can withstand maximum tem- 
peratures before failure. 

Even though rhenium additions 
increase the recrystallization tem- 
peratures of refractory materials, 
they do not increase oxidation re- 
sistance. Rhenium is also reported 
to compound the difficulties en- 
countered in diffusion coating 
deposition. 


Future potential 
is good 


Future success of weapons and 


space vehicle depends 
largely on increasing speed and 
decreasing weight. To increase 
speed, more thrust is required, 
and to weight, more 
effective use of existing materials 
(or new materials development) 


systems 


decrease 


is required. Since fasteners are 
integral to flight vehicle materials 
systems, their importance cannot 
be overemphasized. In addition to 
increased heat resistance, fasten- 
ers should be able to withstand 
simultaneously a number of natu- 
ral and induced hyper-environ- 
ments. 

We believe that future develop- 
ment could result in titanium alloy 
fasteners with useful strengths at 
1200 F for protracted high tem- 
perature service. Zirconium fas- 
teners will probably be limited to 
chemical and nuclear devices. The 
future of beryllium fasteners has 
hardly been penetrated. In addi- 
tion to its desirable physical and 
mechanical attributes, today’s 
beryllium has been reported to re- 
tain useful strength in the 1500 F 
range. The future of beryllium 
fasteners appears bright, but will 
depend largely upon improvements 
in ductility and strength and de- 
cline in price. 

Refractory metal fasteners also 
appear to have an almost unlimi- 
ted future. More ductile tungsten 
alloys are needed so that they can 
be economically converted into 
fasteners. Refractory alloys cap- 
able of operating in 4500 F serv- 
ice are already being sought. 

Ideal refractory alloy fasteners 
must have protective coatings 
capable of operating at tempera- 
tures as high as those at which 
the base material is useful. Self- 
healing, toughness, and heat re- 
sistance are coating essentials. 
Cost will continue to be an impor- 
tant factor. Reliable methods for 
nondestructive testing of coatings, 
as well as processes for “in the 
field” repairs of damaged or im- 
perfect coatings, must be devel- 
oped. 

Equipment and_ standardized 
methods for static and dynamic 
testing of fasteners at tempera- 
tures above 2200 F do not now 
exist. They must be developed. 

The requirements for future 
fastener development closely re- 
semble the requirements for most 
other elements of a materials sys- 
tem. Progress will probably be in 
direct proportion to our total aero- 
space effort. 
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Temperatures Ablation, Heat Sink 
The Materials That Make Them Work 


In the first of these two articles on the problem of keeping temperatures 
down (M/DE, Feb ’61, p 101) we took a broad look at the five basic 
methods of control. Let us now see in more detail how these tech- 
niques can be implemented by the three important materials systems. 





by John O. Collins and Dr. Sidney Speil, Aviation & Special Insulations Section, Johns-Manville Research Center 


Combination Insulation Best for Missile Combustion Chamber 


A good example of how insu- Asbestos - Phenolic 


lation systems can be combined 
effectively is shown in this cross 


section of an insulating blanket 
for a missile combustion cham Hot Side 
ber. Service conditions dictated 
that the outer surface be kept 
below 200 F even though the 
hot side of the blanket reaches 
1800 F. 
As shown, a low density alu 
mino-silicate filler is used where Cold Side 
space permits a relatively thick 
material. This material was also 
selected in view of the time of 
operation — 300 sec which is 
borderline between transient and Also, lightweight Min-K alone perature, thus attaining the 
steady-state heating. was insufficient to absorb the maximum benefit from its high 
The restricted area near the heat flux. Consequently the two specific heat and density. In 
chamber exit (left) permitted materials were combined such addition to providing the desired 
only % in. of insulation. Despite that Min-K is used on the cool combination of thermal proper- 
ts high heat absorbing capacity, side and asbestos-phenolic on the ties the composite insulation is 
4 in, of asbestos-phenolic insu hotter side. This configuration lighter than an insulation sys- 
ation would not restrict the cold permits the asbestos-phenolic in- tem made completely from as- 
surface temperature to 300 F sulation to attain a higher tem bestos-phenolic. 


Ablation systems and materials by radiation 


The relative importance of each 


of these energy factors is a func 

The mechanism of ablation is vaporization, melting or sublimi tion of heat flux (Btu/sq ft/sec). 
very complex. Briefly, however, nation, and during chemical For example, factors 1 and 2 usu- 
the heat of ablation of any mate- changes such as depolymerization. ally predominate when heat flux 
rial includes four main energy 3. The heat energy absorbed in velatively low. As heat flux in 
factors: and “blocked” by the transpiration creases, however, factors 3 and 4 
1. The heat energy absorbed by cooling effect of gaseous products attain greater importance, al- 
the material (before any physical as they pass through the outer though factors 1 and 2 do not 
changes occur), resulting in a layers of the material, through the necessarily become less significant. 
temperature rise of the material. boundary layer, and into the at- The ablating material also de- 
2. The heat energy absorbed mosphere. termines which factor(s) will pre- 
during physical changes such as 4. The heat energy dissipated dominate. Hydrogen gas (H,) has 
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and Radiation 


a heat content (Btu per lb) almost 
three times greater than that of 
organic plastic (CH,),. and 27 
times greater than that of silica 
(SiO,) at 8500 F (Gruntfest and 
Shenker). Thus, the greater the 
hydrogen content, the more pre- 
dominant energy factors 1 and 2 
become. Likewise, hydrogen gen- 
erates four times more volume of 
gas per gram than the organic 
plastic, and 20 times more than 
silica. Since the heat energy ab- 
sorbed and “blocked” by the tran- 
spiration cooling effect of gaseous 
products is a direct function of 
the amount of gas generated, this 
energy factor becomes more im- 
portant as hydrogen content of 
the ablation material increases. 
These two physical properties 
of hydrogen— its heat content and 
its volume of gas per gram—ex- 
plain why organic fiber-reinforced 


plastics are superior to asbestos 
or glass-reinforced plastics at very 
high rates of heat flux. They also 
partially explain the general rule 
obtained from test data that the 
higher the heat flux, the higher 
the resin content should be in the 
reinforced plastic. 

Each ablation material has a 
minimum heat flux value below 
which ablation will not occur. 


TABLE 1—APPROXIMATE MINIMUM 
HEAT FLUX NEEDED 
TO START ABLATION 





Heat Fiux (q max), 


Materia | Btu/sq ft/sec 





Glass-Phenolic.. . . 100 
Nylon-Phenolic. 100 
Pure Silica-Phenolic. 1000 
Graphite... 2000 
Quartz. 2000+ 
Teflon. 100 





*Sublimation. 


Heat sink systems and materials 


Heat sink thermal accommoda- 
tion systems rely on a material’s 
ability to store heat without chang- 
ing its integrity. The usefulness 
of heat sink systems generally lies 
in the heat flux range of 0.1 to 10 
Btu/sq ft/sec. And, as shown in 
Fig 1, next page, they are limited 
to short-time heat pulses. 

Heat sinks may take either one 
or a combination of the following 
forms: 

1. The structural shell itself, 
which is provided with greater 
than normal thickness. 

2. An external layer composed 
of nonstructural materials with 
high heat capacity. 

3. A liquid coolant adjacent to 
the internal surface of the struc- 
tural shell. 

Let us look at the first two sys- 
tems in more detail (liquid coolant 
systems will not be examined here: 
see last month’s article by Harry 
A. King). 


TABLE 2——SPECIFIC HEATS OF 
POTENTIAL HEAT SINK MATERIALS 





Spec Heat} Temp 
Material + (Cp), Range, F 
Btu /Ib/°F 








METALS 


0.49-0.78 
0.25-0.31 
0.23-0.27 
0.13-0.16 | 
0.12-0.18 
0.09-0.12 | 
0.06-0.07 | 


200-1800 
200-1200 
200-1000 
200-1200 
200-2000 
200-1800 
200-2000 


Beryllium 
Magnesium 
Aluminum 
Titanium 
Chromium 
Copper. . 
Molybdenum 


CERAMICS 
| 200-1800 
.| 0.25-0.29 | 400-1800 
0.22-0.3 | 200-2000 
0.18-0.29 | 200-2000 
0.12-0.14 | 200-1600 


Beryllia 0.30-0.52 
Magnesia 
Alumina 
Quartz. 
Zirconia 





REINFORCED PHENOLIC PLASTICS* 


I kiions vces 0.31-0.36 | 100-500 
Glass.................} 0.25-0.29 | 100-500 


*Calculated for 40% phenolic resin content. 





Above this value, the greater the 
stagnation temperature (and con- 
sequently the heat flux) the greater 
will be the ablation rate or rate of 
energy dissipation. Since the 
amount of material is finite, the 
life of the system is limited by 
time. 

The minimum heat flux re- 
quired for starting ablation of 
some common materials is shown 
in Table 1. A summary of the 
more common ablation materials 
also appeared in “Reinforced Plas- 
tics at 3000 to 25,000 F,” M/DE, 
June ’58, p 100. Since publication 
of this article, new resins such as 
phenyl- silane, _ triallyleyanurate 
(TAC), and modified epoxies have 
been developed. However, these 
materials are still being evaluated 
and cannot yet be generally com- 
pared to the more common abla- 
tion materials. 


Thick structural shells 

In this thermal accommodation 
system the thickness of the shell 
becomes a function not only of the 
total heat input (Q) but also of 
the structural strength required 
at high temperature. Thus, as 
total heat input increases, the 
added thickness of the shell results 
in an extremely high weight pen- 
alty per square foot. 


High heat capacity layers 

The choice of an external layer 
of heat sink material is a function 
of the material’s specific heat and 
its adaptability. Table 2 lists the 
specific heats of some of the more 
common metals, ceramics and re- 
inforced plastics which are poten- 
tially useful as heat sink materi- 
als. The design of external layers 
of these materials is critical in 
that the respective weights of the 
shell and heat sink layer must be 
balanced so as to obtain the com- 
bination with the minimum over- 
all weight and required strength. 

In applications where thickness 
rather than weight of the system 
is most important, the product of 
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density and specific heat (pC,) is TABLE 3—SPECIFIC HEAT-DENSITY TABLE 4—DIFFUSIVITY FACTORS OF 
: — FACTORS OF POTENTIAL POTENTIAL HEAT SINK MATERIALS 


the controlling factor in selecting HEAT SINK MATERIALS 
the sink material. Table 3 shows Diffusivit 
maitw tomes enact " i ffusivity* 

the de nsity times specific heat fac- Spec Ht-Density Material (K/C, p), Temp Range, f 
tors for the same materials shown Material @ | Factor(pC,,), | Temp Range, F sq ft/hr 

in Table 2. Note that with the ex Btu/cu ft/°F 

ception of the plastics the order of METALS 

preference of the materials has — i — Titeniom ) 200-1200 
changed considerably. Beryllium 200-1800 Beryllium 70. 200-1800 

: =— " Chromium 200-2000 Chromium 0-2. 200-2000 
Th 
yer rp moe important Copper 200-1800 Molybdenum > 4-1. 200-2000 
at low heat fluxes Aluminum 200-1000 Aluminum 3.2-2. 200-1000 
For those low heat flux applica- Molybdenum 200-2000 Magnesium 3 2 

tions where heat blockage may be Titanium 200-1200 Copper 200-1800 
Magnesium 32 200-1200 r 7 














METALS 





critical, the primary material se- 
lection criterion is usually ther- CERAMICS 
mal diffusivity: thermal conduc- ——____— Zirconia 0.03-0.02 200-2000 
tivity divided by the product of Alumina 200-2000 Quartz 0.04-0.1 200-2000 
Magnesia 56-61 400-1800 Alumina 0.3 -0.04 200-2000 
Beryllia 200-1800 Magnesia 0.3 -0.07 400-1800 


CERAMICS 


density and specific heat. Thermal 





diffusivity must be low to obtain Tecenie 200-2000 Bervilia 25 01 200-1800 
high heat blockage in a heat sink. Quartz 24-36 200-2000 

2 REINFORCED PHENOLIC PLASTICS' 
REINFORCED PHENOLIC PLASTICS= - 


Therefore, the high conductivity 


of metals normally renders them : : 
Asbestos 0.005-0.008 100-500 


undesirable, particularly where the Aeeten | io 4 100-500 Glass 0.006-0.01 100-500 
maximum temperature of the inner Glass 3 100-500 

surface of the sink must be kept 
low. As shown in Table 4, metals 
have high diffusivity values de- 
spite their ability to absorb rela- 
tively high values of total heat 





*Diffusivity factor — thermal conductivity/ 





*Calculated for 40% phenolic resin content (specific heat density ) 
“Calculated for 40% phenolic resin content 


input stad T 

It is obvious from Table 5 that Ablation Oi: 

d * Transpiration: | 
ceramic materials such as zirconia, <i Approx transition 4 
quartz and alumina have greater | Sy sunandie soma tions 
heat stopping characteristics than [ 
metals. Also, ceramic coatings 
over the basic shell structure pro- 
vide a relatively large thermal 
gradient to the shell. Thus, they 
not only protect the shell but the 
internal components as well. In 
addition, the extremely high melt- 
ing points of ceramics are an ad- 





F 


Approx present limit of 
materials and systems 
capabilities 


), Btu /sq ft/sec 


vantage because low diffusivity 
materials are characterized by high 





concentration of heat at their sur- 
face. 
How plastics perform 


as heat sink materials 
Plastics can be considered as 


Radiation Equilibrium Temp, 


Heat Flux (4... 


} 


at sink materials despite 

that they volitilize to a 

n extent when heated to over 

Such volatilization is not 

same as ablation 

plastics, occurs 

above 3 2 The volatilization 

reaction is endothermic and is a 

time-temperature function. Thus, 
itis difficult to calculate accurately Exposure Time, min 

the thickness of plastic required Heat, time and temperature limits of present-day materials 

for a given application configurations. 
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culated from transient thermal 
tests. Even then the values are 
applicable only for the particular 
set of conditions under which they 


It will be noted from Tables 2, 
3 and 4 that all values for plastics 
are limited to the 100 to 500 F 


range. Above 500 F, physical prop- 
erties such as thermal conductivity 
and specific heat can only be cal- 


TABLE 5—PROPERTIES OF CERAMIC MATERIALS 





Material & 
Ib/cu ft 


| | 
| Ther Cond (K),| Ther Cond X | 
Density (p), | 


Btu/hr/sq Density (Kp), | Approx Temp 


ft/°F/in. Btu/Ib/hr Limit, F 





SPRAYED COATINGS 
Alumina 
Zirconia 





BONDED OXIDES 
Alumina Bonded With Aluminum 
Phosphate...... 
Zirconia Bonded With Zirconium 
Phosphate 
INSULATING BRICK 
High Density 
Low Density 


High Density 
Low Density. . 


Crystalline Glass 





Special Fiber-Reinforced Silicate* 


3.37 (1200 F) 219 
1.18 (1200 F) | 39 


a 


| 
| 


| 0.75 (800 F) | 16.5 
| 1.8 (800 F) | 19.8 


14 


0.43 (1200 F) | 8.6 





*Min-K 2000. 


In order to better understand 
the requirements of insulation 
systems for aerospace applica- 
tions let us take a brief look at 
aerodynamic heating and the 
materials and systems that can 
be used to dissipate its energy. 


Transient, steady-state 
heating defined 

Aerodynamic heating can be 
divided into two categories: 

Transient heating is charac- 
terized by a bell-shaped curve 
of heat flux (q, in Btu per sq 
ft/sec) vs time (t, in sec). The 
total heat input (Q, in Btu per 
sq ft) is then represented by the 
area under the curve. 

Steady-state heating is char- 
acterized by qmax being sustained 
during most of the flight time, 
not just for a short period. 
Again the area beneath the heat 
flux-time curve represents the 
total heat input. 

Theoretically, we should not 
use a constant value of time to 
separate transient and steady- 
state heating for all materials. 
The reason is that the unique 
thermal properties, density and 





Transient vs Steady-State Heating 


thickness of each materia! deter- 
mine the time when steady-state 
conditions are reached. Never- 
theless, it is generally accepted 
that for most materials the 
transition between transient and 
steady-state heating occurs at 
about 5 min. 

Thermal protection systems 
are two basic groups 

Thermal protection systems 
can be divided into either ab- 
sorption systems or radiation 
systems. An absorption system 
uses materials that can absorb 
heat and is effective for short- 
time applications. A radiation 
system uses materials that are 
capable of re-radiating heat and 
is most effective for long-time 
applications. 

The mechanism of heat ab- 
sorption can be accomplished by 
transpiration, ablation or heat 
sink. Each of these systems has 
a general area of usefulness 
which is determined by its heat 
flux and to a lesser degree by 
exposure time, as shown in Fig 
1 (p 116). There really is not a 
sharp delineation between the 


were obtained. However, despite 
the small amount of accurate data 
above 500 F, experience shows 
that reinforced plastics, because of 
their low diffusivity and high heat 
blockage characteristics, are satis- 
factory for many heat sink appli- 
cations in the medium time and 
temperature range. 


Radiation 
systems and 
materials 


Radiation systems and materials 
are used mainly for steady-state 
and long-term, quasi steady-state 
conditions. The thermal effective- 
ness of the radiation system is 
based on its ability to reach a 
sufficiently high surface equilib- 


areas shown, but some degree of 
overlap exists. The heat sink 
system is best suited for rela- 
tively low heat fluxes. Ablation 
is useful for high heat flux ap- 
plications. And transpiration 
cooling is probably the most 
satisfactory system for very high 
heat fluxes. In addition, certain 
medium fluxes are most efficiently 
accommodated by a combination 
of systems. 


STEADY STATE 


, 


TRANSIENT 
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2 Thermal conductivity of typical radiation type insulations. 


temperature in order that it 

an re-radiate the heat back into 
its origin as fast as it is received. 
The maximum surface tempera 
ture, and hence the maximum heat 
flux, that can be handled is gov- 
erned by the temperature limit of 
Present limits for 


ENGINEERING & DESIGN 
Plastics worm screws feed 
bottle filters pa 150 
Iron brackets carry cables 
beneath bridge. ... 152 
Phosphate lubricants for 
hot metal forming. 
Phenolic glove ports... 
Inexpensive meter for 
light transmittance. 
Acrylic paint protects 
plastics radomes.... 
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radiation systems lie between 2000 
and 2500 F, or about 20 to 50 
Btu/sq ft/sec heat flux 
Metal-clad insulations 
Double-wall systems consisting 
of metal-clad fibrous or molded 
insulations have been the main- 
stay for jet engines for many 
years. Typical constructions con- 
sist of a felt or blanket made from 
alumino-silicate or silica fiber en- 
cased in a thin, heat resistant al- 
loy envelope. Depending on the 
desired contour, they can be de- 
flexible wrap-ons, or 
rigid insulation 


signed as 
semi-rigid or 
blankets. 

The most sophisticated type of 
metal-clad insulation is the barrel- 
like structural blanket which com- 
pletely encases a jet engine. This 
advanced hollow-wall construction 
or insulating shroud combines 


ENGINEERING 


skins and_ structural 
with an _ insulating 
It serves not only as an 


stressed 
members 
shroud. 
insulation but also as an air duct 
which must often withstand high 
positive and negative pressures, 
as well as structural flight loads. 
Alumino-silicate is one of the 
most common insulation materials 
used in radiation metal-clad sys- 
tems. Felts made from these fibers 
can withstand continuous service 
at 2000 F and are available in 
densities from as low as 8 to as 
high as 30 pef (lb per cu ft). As 
Fig 2 conductivity im 
proves (i.e., it drops) markedly at 
high densities. However, note that 
the conductivity-density factor in 
creases with temperature; it is 
this factor, rather than conductiv- 
ity, that is usually the important 


shows, 


selection criterion. 

Silica micro fibers are also stable 
at temperatures up to 2000 F. The 
thermal conductivity of 3 and & 
pef felts is shown in Fig 2. 

Both of the above materials are 
available in many forms, includ 
ing inorganic-bonded boards and 
sheets of varying rigidity, cast- 
able cements, extremely thin felts, 
papers, roving, ropes, braids, etc 
The high density molded products 
can be machined or pressed to 
specific shapes. 

Temperature limit of the mate 
rials depends partially on the in- 
tensity of mechanical abuse en- 
countered. Severe vibration tends 
to reduce temperature limit, 
whereas under negligible mechan 
ical abuse the materials can often 
be used to 2500 F or higher. Silica 
micro fibers are stable to 2000 F, 
but even though their vitreous 
structure is destroyed above this 
temperature they still retain their 
fibrous form and insulating value 
This is particularly true when the 
fibers are bonded with inorganic 
binder. 


New insulations 
Because of the importance of 
the high temperature problem, de- 
velopment in recent years has been 
intensively directed toward reduc 
ing the thermal conductivity and 
weight of insulation materials. 
Two of the more promising mate- 
(continued on p 149) 
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What’s New in 
Foam Plastics 


by M. w. Riley, {ssociate Editor, Materials in Desiqn Engineering 


Materials> The news in foam plastics is being made by flexible and rigid 
urethanes, polystyrenes, and to a lesser degree by epoxies, polyethy- 
. lene, polypropylene and silicones. These are the plastics in which 
Processing > recent developments in engineering performance, processing, or 
applications are of special interest to engineers and designers. 
Applications> Many important developments have occurred in the field of 
cellular plastics. Not all of them can be covered in the space per- 
mitted. The attempt here is to cover those developments of most 
significance since our earlier report in the June ’56 issue. No effort 
has been made to balance the discussion among all types of foams. 
Table 1 on p 122 summarizes all the foams currently available. 
A brief status re port at the end of this article gives some additional 
information on those foams not discussed in detail in this article. 
Since building and architectural materials are not within the 
editorial scope of M/DE, the large and growing volume use of foams 
in buildings is not covered here, 
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Polystyrene insulation ‘wraps’ 
wine in these 10,000-gal tanks for 
above-de ck shipment from 


California to New Jersey. 


The 


2-in. thick boards, molded by 
Pelafoam, Inc. for United Vintners, 
Inc., keep the wine below a 

critical temperature of 80 F during 
the trip through the Panama Canal. 


Following is a capsule summary 
of some of the more promising 
For the most part 
based on unpub 
Few addi- 
Where 
information is available it 
will be found in appropriate sec- 
tions of the article. 


developments. 
the items are 
lished information. 
tional data are available. 


more 


in materials 


> New fluorocarbon-blown epoxy 
foam under development may give 
urethanes a run for their money 
in low temperature insulation. 


> Cellular polypropylene, under 
development study, may provide 
unsurpassed performance for cer- 
tain types of wire and cable insu- 
lation 

> Improvements in cellular poly- 
ethylene may put this slow starter 
into a number of uses other than 
electrical, e.g. those requiring 
toughness and energy absorption. 

>» New approaches to combining 
expandable polystyrene beads and 
other resin systems could provide 
some startling results in perform- 
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What to watch for— at a glance . 


ance as thermal] insulation. 

> Space-triggered urethane 
foams appear to be in the offing. 
They would offer a highly efficient 
means of putting a large, low mass 
structure in Ingredients 
could be sent aloft in plastic film; 
could be 


Space 
triggering mechanism 
solar radiation 

> New 
foams are about to become com- 
mercial. Earlier hydrophilic foams 
are reported to have met limited 


hydrophilic urethane 


success. 


> New 
polymer 


styrene-acrylonitrile co- 
foam, aimed at flotation 
resistance to 


use, has excellent 


gasoline and oil. 


. « « In processing 


> Frothinz, a method of par- 
tially pre-expanding urethanes, 
could substantially reduce tooling 
and production costs of foam-in- 
place thermal insulation for appli- 
ances. System also provides greater 
stability of foams during expan- 
sion. 


> One-shot molding or foaming- 


DESIGN ENGINEERING 


in-place of flexible urethanes, in 
limited use now, may be the next 
big step toward more efficient de- 
sign with urethanes. 

> Blow molding and other form- 
ing techniques may produce rad- 
ical changes in design possibilities 
of cellular polystyrene. New ex 
truded cellular polystyrene can be 
blow molded, though work is still 
developmental. 

> Spraying urethane foam in 
sulation is becoming more widely 
accepted commercially; some of 
the more pressing problems are 
reported to be well on the way to 
solution. 


. » » In applications 


> The battle of the refrigera- 
tors has not been won yet, though 
urethanes are the hottest 
Fluorocarbon-blown 


pros- 
pect. ure- 
thanes will be replacing glass fiber 
in more compressor-type home re- 
frigerators in ’61. Several refrig 
manufacturers are now 
approach has been 


erator 
tooling up; 
cautious because of cost and lack 
of experience. 





> Substantial increase in tne 
use of foam insulation in refrig- 
erated transportation and storage 
facilities may result from pro- 
posed legislation by states reduc- 
ing maximum permissable tem- 
perature for transporting and 
storing frozen foods. 


» Auto seating design and cost 
may soon reflect the newer con- 


cept of designing for maximum 
use of urethane foams, e.g., possi- 
bly slush-molded vinyl seat with 
flexible urethane foamed in place 
against trim and around springs. 

> “All-foam” furniture will con- 
sist of structural framework 
around which is foamed-in-place 
flexible urethane foam cushioning. 

> The 600 F service rigid ure- 


Polyurethane foams 


Although all early urethane 
foams, both flexible and rigid, 
were produced by reacting either 
polyester resins or castor oil with 
isocyanates and water, most pres- 
ent foams are made with poly- 
ethers rather than polyesters. 
Polyether foams are lower in cost, 
and flexible types provide better 
compression-deflection characteris- 
tics for comfort seating. 

Polyesters are still being used 
in certain types of foams. In rigid 
foams they are used where maxi- 
mum heat resistance is demanded, 
or for certain types of specialty 
foams, e.g., foam filters. In flex- 
ible foams, polyesters are being 
used for clothing  interliners. 
Flame bonding, the newest and 
most promising technique for 
bonding the foam to the fabric, 
can only be accomplished with 
polyester-type foams at present. 


Rigid urethanes 


The biggest development in 
rigid urethanes in the past few 
years has been the commercial 
realization of polyether-type foam 
blown with a fluorocarbon gas 
(trichlorofluoromethane, e.g., Fre- 
on 11, Genetron 11, Isotron 11, or 
Ucon 11). Cells of the resulting 
foam are filled with the fluorocar- 
bon which has a much lower ther- 
mal conductivity than the carbon 
dioxide which fills other types of 
urethane cells. Fluorocarbon-blown 
foams have k factors on the order 
of 0.11 to 0.17 Btu/hr/sq ft/°F/ 
in. 

In addition to having a lower 
k factor, such foams are lower in 


cost. The fluorocarbon replaces 


some of the more expensive iso- 
cyanate in the formulation. Lower 
cost has been the main reason for 
the use of such foams in non- 
insulation applications, e.g., cer- 
tain bouyancy units for recover- 
able drones. 

Table 2 shows typical properties 
of rigid urethane foams in three 
density ranges. The three shown 
have been selected as representing 
common densities used for various 
applications. 

The lowest range shown, 2.0-2.5 
lb per cu ft, is that used for low 
temperature insulation; the 4-7 lb 
per cu ft range is used for struc- 
tural or load-bearing applications; 
the 18-25 lb per cu ft range is 
used for extremely high load-bear- 
ing qualities, Fig 1 shows general 
performance characteristics of 
fluorocarbon-blown polyether foam 
systems. 

Cost—Costs of foam materials 
are difficult to state meaningfully 
in general terms. (A nomograph 
for determining cost of foam 
parts can be found on p 187.) 
Costs are particularly difficult in 
urethanes because 1) a large num- 
ber of ingredients are used, and 
2) costs differ with the method of 
production. Also, prices have been 
coming down continually. 

Materials costs given here (and 
elsewhere in this article) are for 
large volume quantities at time of 
writing; they do not include proc- 
essing costs. Cost of the basic 
materials for a fluorocarbon-blown 
polyether is about 60-70¢ per lb 
for a prepolymer-type system and 
about 45-55¢ per lb for a one-shot 
system. To arrive at materials 
cost on a volume basis, merely 


thane recently announced may 
enter some substantial volume ap- 
plications, e.g., weldable panels. 

> Flexible urethanes for bed- 
ding and clothing interliners ap- 
pear on the verge of large com- 
mercial volume. Primary benefits 
in bedding: light weight, long life, 
stain resistance. In clothing: 
lightweight thermal insulation. 


multiply materials cost by density 
(in lb per cu ft), e.g., a 2-lb per 
cu ft foam produced by the pre- 
polymer method would be about 
$1.20-1.40 per cu ft; the same 
foam produced by a one-shot proc- 
ess would cost about $0.90-1.00 
per cu ft. There is negligible loss 
during the foaming process, 

These prices are for standard 
systems; self-extinguishing foams 
are higher in price. 


Prepolymer vs one-shot 


At present, most rigid urethane 
foams are produced by the pre- 
polymer method. A polyol is par- 
tially reacted with an isocyanate 
and subsequently mixed with the 
proper catalyst to produce the 
cellular product. This method is 
simpler, in terms of number of 
components, but more costly, in 
terms of materials cost, than the 
one-shot system in which the sepa- 
rate ingredients are purchased 
and mixed at one time to produce 
the foam. On the other hand, use 
of prepolymer precludes a great 
deal of the control necessary in 
foaming one-shot systems. 

Base materials particularly tail- 
ored for one-shot foaming of rigid 
foams are now appearing on the 
market. But just how widely one- 
shot methods will be used in the 
future is still debatable. 

On the one hand, proponents of 
the one-shot method emphasize 
the lower materials cost of that 
method, suggesting that the larg- 
er companies who could better 
afford the capital investment nec- 
essary to handle and control the 
materials will probably be the 


MARCH, 1961 ¢ 121 





first to fully use the one-shot sys 


tem Smaller companies would 
eventually follow suit. 

On the other hand, prepolymer 
of this 


observers 


producers are aware 


squeeze, and many eX 
be lowering their 
This competi 


a quality 


pect they will 
prices to compete. 
tion, if maintained on 
of-material basis, could only bene 
the 


4 


end user 


‘Frothing’ is promising 


A so-called frothing or pre 
expansion system for rigid or flex 
ible urethane foams now under 
development may help solve some 
of the problems in commercial use 
of foam. 

Essentially, the proces devel 


Du Pont, involves adding 
under 


oped by 


additional blowing agent, 
pressure, to the liquid foam mix 
ust prior to dispensing the foam 
lhe yas the 


foam mix, producting a froth of 


partially expands 
of shaving lather 
the 
foam mixture must expand 30 to 
40 to final 

] 


rhe froth process reduces final ex 


the consistency 


With conventional techniques, 
reach volume 


times 


the mold to only 3 to 


pansion 1n 
the froth 
According to Du Pont, the 


ess provides the following benefits 


volume 


proc 


1. It substantially reduces pres 
ire within the panel or mold dui 
ng expansion, permitting larger 
panels to be foamed in one opera 
Sine 


2. It 


ency 


provides greater consis 
ot cell 


throughout a panel, since 


t density 


size and 
the foam 
is almost fully expanded at time 
of dispensing. 

the 
of cell 
be knifed smooth 
formed prior to final cure without 


vi od 


froth has 


structure, it 


3. Since 
tability can 
or otherwise 
collapsing the cells. 

The 
the lack of dispensing equipment 
froths. The blowing 
introduced under pressure, re 
quiring a special type of dispens 

for the mix. 
that commercial 


primary problem now is 


‘ »¢ < 
agen 1S 


for 


ng head Reports 


indicate utiliza 


tion of this method may be a 


much as a year away 


Spraying: still new 


Spra F urethane foam has 


aying of 


122 * MATERIALS IN DESIGN 


number of 
years, and some highly successful 
installations have been made, Only 
the method 
appear to be on the verge of broad 


been discussed for a 


now, however, does 
commercial use. The main appli 
thermal 
tion; consequently the fluorocar- 


prob 


cations are for insula- 


bon-blown polyethers will 
ably be most widely used 
Essentially, the 


is simply sprayed on the surface 


foam mixture 


TABLE 1—A QUICK GLANCE AT FOAM 


to be coated. 


The 


urethane 


pro 


vides good adhesion to most met- 
als, and the mix expands in place 


to a final 
in. Most 
now being 


such 


tom-applied basis. 
Two major problems have re 
tarded wide use of spraying: 
1. A great deal of skill and ex- 
perience are required to apply the 


coating so 


as 


to 


end 


up 


> 9 


thickness of about 2-3 
applications 


are 


carried out on a cus- 


with a 


PLASTICS COMMERCIALLY AVAILABLE 





Types S General Processing 


How Purchased 


Density Ranges, 
Ib/cu ft 


Available 


Most 
Common 





Urethane (R) Liquid systems, mixed to 
expand; heat cure desir- 


able 


Urethane (F) Liquid systems, mixed to 
expand; or machined from 


slab 


Expandable beads, heated 
to form final foam; or pre- 
foamed plank or log, cut to 
shape 


Polystyrene (R) 


Machined slab or 


liquid mix 


Epoxy (R) from 


Extruded with blowing 
agent 


Polyethylene (F) 


ystem. mixed to ex 


Liquid systems, mixed to 
expand, or powder heated 
to expand 


Extruded with flash-evapo 


rated solvent 


Urea Formaldehyde] Frothing water-soluble 


(R) 


resins 





Base chemicals; prepoly- 
mer mix; custom molded 
shapes 


Foamed slab; machined 
shapes; liquid systems; 
custom molded shapes 


Expandable beads; stock 
shapes; prefabricated 
panels; custom machined 
shapes; custom molded 
shapes 

shapes; 


molded 


Custom 
laminated sheet 


Stock shapes; liquid sys- 
tems 


Stock shapes; extrusion 
compounds 


Li juid systems 
Liquid systems; dry pow- 
ders; custom molded parts 


Stock shapes 


Blocks or shredded form 


1.5-30 


2-3; 10-30 


3.5-9; 
12-16 


1.5-2.5; 
4-7 


1.5-2; 4-5 





F Flexible; R Rigid 
>Heat resistance varies radical 


magnitude usually obtainable. 
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oam 


figures here 


ndicate only gener 


al order of 





foam coating of uniform thick- 
ness, 

2. Foaming is highly dependent 
on ambient temperature’ and 
humidity, as well as temperature 
of the surface to be coated; this 
makes outdoor applications, such 
as coating large tanks, heavily de- 
pendent on weather conditions. It 
is difficult to obtain proper foam- 
ing at below about 


70 F 


temperatures 


For many applications, particu- 
larly in outdoor use where tem- 
peratures may fall below freezing, 
a coating should be applied to the 
foam. Because of their low cost, 
the most as- 
phaltic cut-back mastics. Various 
of elastomeric 
coatings are also used. 

Even for indoor use a protective 
permeation 
that would 


common types are 


types synthetic 


coating will 


of 


prevent 


moisture and air 





General 
Max 


Temp, F> 


Primary Features 


Major Uses 


Comments 





250-300° 


250-300 


160-185 


250-300 


300-600 


Versatility, iow k factor, 
structural strength, low den- 
sity, excellent adhesion when 
foamed in place 


Excellent and controllable | 
compression-deflection char- | 
acteristics, nonstaining, rela- 


tively low density and cost | 


Low cost, excellent energy- | 
absorption characteristics, 
low k factor, versatility in 
forming 


Noninflammable, excellent 
compression-deflection, non- 


| staining, excellent chemical 


trical properties 


resistance 


Excellent electrical proper- 
ties, dimensional stability and | 


| Strength 


Excellent electrical proper- 
ties, moisture and chemical 
resistance 


Low cost 


Excellent resistance to heat, 
and moisture: excellent elec- 


High strength 


Light weight, low k factor 


| Tooling fixtures; electronic | 
| and resulting high cost; new 


| Core for sandwich struc- 


Low temp thermal insula- 
tion; flotation and void- 
filling; sandwich cores 


Auto, furniture seating; 
crash pads; bedding; pack- 
aging 


Packaging; thermal insula- | 
tion; flotation; novelty items 


Public seating; interliners 


| for bags and accessories 


potting and radar transmis- 
sion 





Wire and cable coating; 


flotation; seals; packaging 


| Large 


volume use now 
growing; prices continuing 
downward 


Large volume use still grow- 
ing 


Largest volume in building 


| panels and packaging; both 


uses growing rapidly 


Current volume good, though 
somewhat static; growth re 
tarded by high cost 


Use jimited by high density 


low density foams 


promising 


highly 


Good growth potential be- 
yond electrical and flotation 


| Uses 


| Plastic tool cores 


High temperature potting | 

and encapsulation; molded | 

| heat resistant aircraft com- 

| ponents; hot pipe and valve | 
insulation 


tures 
Low temp thermal or acous- 
tical insulation 


Limited in use because of 
friability and low strength 
Should continue in high per- 
formance, high price appli- 
cations 


Limited by high cost to criti- 
cal structural applications 


Limited by lack of structural 
strength and poor moisture 
resistance 





New high temperature urethane reported to be good up to 600 F 


‘New developmental epoxy foam will be available in nominal density of 2.3 lb 
*Specialized material 


no specific density 


range most commonly used 


ft. 


per cu 


somewhat increase the k factor of 
the foam. 


Battle of the refrigerators 

The elusive k factor appears to 
be the key to the battle for re- 
frigerator wall and door insula 
tions. At present, the degree of 
acceptance of urethane foam over 
fibrous depends on whom 
you talk to. Opinions differ among 
the large refrigerator manufac- 
turers. The common goals: 1) re- 
duce wall thickness, thus provid 
storage area for a 


glass 


ing greater 
given outside dimension; 2) 
vide greater flexibility in design 
from the styling standpoint; and 
3) provide greater strength. 


pro 


Development people of several 
manufacturers feel that 
are the answer for three 
1) their performance at 
present such that they offer 
substantial benefits over fibrous 
glass; 2) the production problems 
that increase installed foam cost 
are being minimized, and future 
developments will reduce them 
still further; and 3) materials 
cost—the major drawback of ure 
thanes—has come down, and will 
continue down. 


large 
foams 
reasons: 


1S 


Others queried feel that though 
the potential of the materials is 
good, systems presently available 
are too tricky. They say that ex- 
perience is lacking and much needs 
to be done in terms of reliability 
of performance. One observer feels 
that widespread commercial use 
might far four five 
years off, if all goes well. 


be as as or 

Present status 
are difficult to 
manufacturers. The major use of 
to reduce 
gas-oper- 


Specific details 


obtain from the 


far has been 
insulation thickness 
ated refrigerators (gas types re 
quire more insulation as they are 
efficient than compressor 
types). Some of the large manu 
facturers are also now producing 
their 
using urethane foam. 
tooling models for 
while still others are putting out 
only limited numbers of units as 
“trial Probably the 
largest user of ure- 
thane foams in refrigerators re 


foams so 


in 


less 


electric models 
Others are 
production, 


certain of 


’ 


balloons.’ 
and earliest 
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ports that about 20% of its units 
are insulated with the foam. 

In those boxes now being made 
with urethane foam, the fluoro 
carbon-blown polyether types are 
Wall foamed 


between 


insulation is 
the 
inner 


used. 
porcelain 
and 


in place 
enameled steel outer 
faces. Most manufacturers 
prepolymer systems, though some 
formulate their own prepolymers 
In producing doors, urethane is 
foamed in place against the outer 


use 


steel wall, using a dummy door 
liner as a mold. After cure of the 
foam an impact polystyrene liner 
(Such foams cannot be 
the polystyrene 
liner the fluorocarbon 
blowing agent attacks the impact 
ABS materials, such 
Lustran 


is applied. 
foamed against 


because 


polystyrene. 
Kralastiec or 
I, could be but at 
their price is too high.) 

Refrigerator wall 


as Cycolac, 
used, present 

Performance 
and door insulations use foams of 
1.5-2.0 or 2.2-lb per cu ft density 
according to manufacturers. Ther 
mal insulation k factors are about 
0.12-0.15 Btu/hr/sq ft/°F/in 
fibrous 


(VS 


about 0.28-0.3 for glass, 
0.24 for cellular polystyrene). 
The 


effect of aging on k factor 


problem is the 
Those 
major producers more involved in 
report that although 
all foams differently, they 
been able to find or develop 


debatable 


using toams 
age 
have 
satisfactory foams which, enclosed 
in the refrigerator wall, retain k 
t ess after aging 
that 
tudies on the foams it uses 
that the k 


than 


ors of 0.15 or 


One manutacturer reports 
aging 


factor 
0.16 


show increases 


no more when ex 
posed to air and does not increase 
appreciably above the initial 0.12 
value when enclosed in refrigera 
tor walls. 

Another 
that on its 2-lb per cu ft foams, k 
Btu 
in. The company says 


manufacturer reports 


factor must not exceed 0.15 
hr/sq ft/°F 
it maintains this k factor on ex- 
specimens after aging 
70 F and 50% 


posed 1-in 
for irs at 
RH. 

On 


major 


two yez 


the other hand, another 
aging 
k factor 
extremely 


producer says its 
studies have shown the 
of urethanes to be 
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Typical properties of fluorocarbon-blown rigid 
polyether urethanes 
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tricky and undependable. This 
company feels that much more 
work must be done in stabilizing 
the aging factor. 

The fact that urethanes adhere 
to walls during expansion is listed 
as a benefit by some manufac- 
turers, since it adds the structural 
strength of the foam (about 20 
psi compressive strength in all 
directions) to the wall of the box. 
Others point out that the good 
adhesion can be a special problem 
where mold release is necessary, 
e.g., foaming doors against dummy 
liners, 

Production—One of the most 
pressing production problems has 
been the need for additional tool- 
ing jigs and fixtures to prevent 
panel walls from deforming under 
the pressure of the expanding 
foam. The consensus among manu- 
facturers is that this is not an 
insurmountable problem. Some 
have solved it with tooling inno- 
others look to future de- 
velopments. 

Several refrigerator manufac- 
turers are interested in the new 


vations; 


frothing or pre-expansion system 
described above, with the aim of 
reducing expansion pressures and 
thus tooling costs. Others who 
feel they have the tooling prob- 
lem licked are less enthusiastic. 

The problem of possible voids 

in foam-in-place walls is appar- 
ently not a large one. Most manu- 
facturers indicate that with 
proper foam systems and proper 
control of preheating, metering 
and curing, high-quality consis- 
tent-density foam walls are com 
mercially producible. 
Basically, urethane is 
competing with fibrous glass in 
refrigerator insulation. Fibrous 
glass costs about 2.5¢ per bd ft 
(with k factor of 0.3 Btu/hr/sq 
ft/°F/in.). 

Foam prices (2-lb per cu ft den- 
sity) of $1.20 per cu ft for pre- 
polymer and $1.10 per cu ft for 
one-shot, result in a board foot 
cost for urethanes of 10¢ for pre- 
polymer; 7.5-9.2¢ for one-shot. 
But with a k factor of 0.15, or 
just half that of glass, costs for 
the same insulating effect are 
about 5¢ for prepolymer; 3.8-4.6¢ 


Costs 


for one-shot. (These costs do not 
include compensation for loss of 
material during foaming. Though 
some observers indicate that such 
losses are negligible from the cost 


standpoint, others point out that 
practical yield of material is prob- 
ably about 90%, which could add 
8-10¢ per cu ft.) 

Although all refrigerator manu- 


TABLE 2—TYPICAL PROPERTIES RIGID URETHANE FOAMS: 





Density, Ib/cu ft » 


2.0-2.5> 4-7 18-25 





Compressive Strength, (10% defl), psi 

Tensile Strength, psi 

Shear Strength, psi 
Ther Cond (k factor), Btu/hr/sq ft/°F/in. | 
Moisture Vapor Perm, perm-in 

Water Absorption*, % by volume 

Max Recommended Service Temp, F 


ASTM 
D1621 25-50 
D1623 30-50 110-165 


900-1800 
700-1200 
20-30 60-130 7600 
0.11-0.16¢ | 0.22-0.28 | 0.29-0.32 
1.5-5 _ — 
1.2-2.5 1.6 0.2 
165-250 160-300 250-400 


65-150 











“Values given are only intended to indicate order of magnitude; values for specific foams can 


vary widely 


>Values for fluorocarbon-blown polyether foams. 


Range covers initial value and aged value; see discussion on refrigerator insulation. 
14 x 4 x l-in. specimen completely submerged under 10-ft head for 48 hr. 





| Cellular Plastics— 


Status of Standard Testing Methods* 


1. Methods published as Ten- 
tative Standards by ASTM: 


Materials 


Closed Cell Poly (vinyl chlo- 
ride) Sponge or * opoly- 
mers thereof, Tentative 
Specifications and Methods 
of Test for—D1667-59T. 


Performance 


Apparent Density of Rigid 
Cellular Materials, Tenta- 
tive Methods of Test for— 
D1622-59T. 

Compression Strength of 
Rigid Cellular Materials, 
Tentative Method of Test 
for—D1621-59T. 

Dielectric Constant and Dissi- 
pation Factor of Expanded 
Cellular Plastics Used for 
Electrical Insulation, Ten- 
tative Method of Test for 

D1673-59T. 

Flammability of Plastic 
Foams and Sheeting, Ten- 
tative Method of Test for— 
D1692-59T. 

Package Cushioning Mate- 
rials, Tentative Method of 
Test for Dynamic Proper- 

D1621-59T. 


ties of 





Package Cushioning Mate- 
rials, Tentative Method of 
Testing—D1372-55T. 





Tensile Properties of Rigid 


Cellular Materials, Tenta- 
tive Method of Test for— 
D1623-59T. 
2. Methods under develop- 
ment, or to be developed: 


Materials 


Expanded cellular polysty- 
rene, specifications for. 

Rigid urethane foam, specifi- 
cations for. 

Performance 

Electrical properties, e.g., re- 
sistance and dielectric 
strength. 

Mechanical properties, e.g., 
flexure, dynamic modulus, 
and porosity. 

Permanence, e.g., aging at 
normal and elevated tem- 
peratures, humidity aging, 
coefficients of expansion, 
creep, fatigue, water per- 
meability and water vapor 
transmission. 

Thermal properties, e.g., con- 
ductivity. 


* List does not include standards on 
raw materials. 
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$a comparison of refrigerator vall thickness 


sulting 


THERMAL 
INSULATION: 
urethane vs 
polystyrene... 


facturers queried say that this is 
still too high, they also say that 
prices have been coming down, 
and they are hopeful the trend 
will continue. The development 
of practical one-shot systems may 
help to reduce final price substan- 
tially. 

How about other foams?—At 
present all refrigerator manufac- 
turers queried feel that foamed 
polystyrene at its present stage of 
development (k factor of 0.24 
3tu/hr/sq ft/°F/in.) does not 
have a future in home refrigera 
tor wall or door insulations. Con- 
verted to a board-foot basis, 
foamed polystyrene costs 6.2¢ for 
expanded bead, 7¢ for pre-ex- 
panded plank (at 2-lb per cu ft 
density). 

However, one manufacturer, 
more cautious than the rest on 
urethanes, feels that a_ break- 
through in k factor of polystyrene 





could put it right back in the pic- 
ture. 

A new epoxy foam, though still 
early in developmental evaluation, 
may have a bright future. Accord- 
ing to refrigerator manufacturers 
who have evaluated it, the main 
offered by the material 
lower cost, particularly 
prepolymer 


benefit 
might be 
in comparison with 
urethane systems. 
According to a research chem- 
ist with one of the major refrig- 
erator manufacturers, the new 
foam appears to be virtually iden- 
urethane in insulation 
performance. However, contrary 
to the developer’s (Shell Chemical 
Co.) claims, initial evaluation in 
that manufacturer’s laboratory 
indicates that the material does 
not provide as good adhesion as 


tical to 


urethane. 

From the processing standpoint, 
opinions differ on the new epoxy: 
One observer feels that it is more 
difficult to process because of vis 
cosity problems and the accuracy 
of control required. Another feels 
that processing may be simplified 
because only two components are 


involved. 


Reefers face redesign 
Refrigerated trucks and trains 
hauling frozen foods may be in 
for some radical, costly redesigns. 
The AFDOUS (Association of 
Food and Drug Officials of the 
United States) has adopted a code 
rigorous new 


calling for some 


temperature requirements for 
shipping and storing of frozen 
foods, e.g., maintaining maximum 
temperature of 0 F in transit. If 
the code is adopted by the states 
three states have already made 
the code a requirement), many 
refrigerated trucks and railroad 
cars will have to be modified or 
rebuilt. 

In redesigning such units, use 
of foam permits maintenance of 
economical thin walls with no in- 
crease in size of refrigerating 
equipment. Additional benefits in- 
clude: 1) preventing moisture 
pickup in service, a factor that 
can be surprisingly large in long- 
haul trucks; and 2) providing 
additional structural strength in 
the walls. 


Polystyrene foam... Used for insulating boxcars of Pacific Fruit Expre 88s 


pre-expanded polystyrene beads are 


shown being blown into large mold for 


steam expansion, Developed by R. L Landis. doors are large r than previwus 
ones and use an ABS plastic liner (Marbon Chemical Co.’s Cycolac). 


Nopco Chemical! Co 


Urethane foam . . . Used for insulating refrigerated trucks, liquid mix is 


shown being poured nto 


panels are used for large trucks. 


panels for foaming. Developed by Dynafreeze Corp., 
Future of urethane foam for this applica- 


tion may rest on finding a good way to foam-in place comple te panels. 


Of the foams available at pres- 
ent, fluorocarbon-blown polyether- 
type urethanes, and polystyrenes, 
appear to be hot contenders. Selec- 
tion of such materials for truck 
more 


construction, however, is 


complex than for mass-produced 


products like refrigerators. Re- 
virtually 


trucks are 
They are produced 


frigerated 
custom-made 
to the specification of the end 
user, and these specifications dif- 
fer radically. Consequently, types 
differ radically. 
foam-in-place 


of construction 
For some _ types, 
processing can be highly efficient: 
for others, with 
plank-type insulation can be more 
efficient. 

One of the current problems in 
foaming-in-place urethane insula 
tions in truck panels is the large 


construction 


size of the panels and therefore 
the height of the pour. Panels are 
usually so large that the full 
height of the cannot be 
poured at one time because of the 
excessive densification, pressure 
and exotherm that would occur. 
So the panel must often be poured 
in stages. The commercial devel- 
opment of frothing or pre-expan- 
sion systems may overcome this 


panel 


obstacle. 


Filtration: big and growing 
Open-cell rigid urethane foams 
have become widely accepted as 
filter mediums, particularly in air 
filtration applications, e.g., ap- 
proximately 50% of all 1960 room 
air conditioners used urethane 
foam filters, according to Foam 
Div., Scott Paper Co. The filters 
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Rigid polye ster urethane foam with 
skeletal filtering structure shown is 
u ed in the arilles of all mode ls 
of Westinghouse Electric Corp.'s 
Vobilaire ai 


conditioners. 


Scott Paper Co., Foam v 


FILTRATION: growing use for rigid urethane... 


are produced by a special process 
which leaches out the cell walls of 
a polyester-type urethane, leaving 
only connnecting strands 
Featuring high filtering effi- 
ciency and cleanability, foams are 
produced in six standard pore 
sizes and in thicknesses ranging 
from 1/16 to 6 in. The material 
has air flow resistance of 350 fpm 
from 0.045 to 1.0 in 


l4-in, pad 


of water According to Scott, 97 


of the material’s volume is void, 
providing enormous dust-holding 
apacity. 

Several makes of 1960 cars are 
equipped with urethane foam fil- 
ters as carburetor air cleaners 
‘he material is less expensive 
than resin-treated paper and has 

efficiency than 


higher metallic 


mesh 


A major producer of lawn- 
mower motors is reported he 
evaluating the material for motor 
air filters. Filters are oil resistant 
and can be cleaned without mat- 
ting or separation. 

An interesting new foam filter, 
now under development, is a ma- 
terial that is rigid when dry, 
softens when washed in soap and 
water, and becomes rigid again 
when dried. It is expected to find 
use in large heating and air con 


ditioning systems. 
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Other potential applications fo1 
foam filters: lint filters in wash 
ing machines, and canister filters 


in gas masks 


Flexible urethanes 


Flexible urethanes are some 
what older than the 


The polyether-type flexible foams, 


rigid types 


with their improved compression- 
deflection 
pared to earlier polyester types 


characteristics com 


have become relatively well ac 


cepted for comfort cushioning, 
e.g., auto seating and furniture. 

Probably the most important 
development in flexible urethanes 
is the generation of meaningful 
standards and specifications which 
describe the engineering perform 


Although 


much more work is yet to be done, 


ance of the materials. 
substantial progress has_ been 
made, primarily through the ef 
forts of the Cellular Plastics Div 
of the Society of The Plastics In 
dustry working with the Ameri 
can Society for Testing Materials 
ASTM 


spec! 


Table 3 reproduced from 
D1564, standard 
fications and 
ments for flexible urethane foams 
Bear in mind that these are mini 


outlines 


physical require- 


mum requirements; 
values are commonly obtainable 


ENGINEERING 


much better 


The most important shortcom 
ings of standard tests for flexible 
urethanes are probably in 1 
shear, where there is need for a 
dynamic use test that will draw 
more precise distinctions between 
quality foams, 2) heat aging, and 
3) softness or creep. 

Densities of flexible foams mo 
commonly used are: 1.5-2.0 lb per 
cu ft for comfort seating; 4-5 lb 
per cu ft for crash pads. A pos 
sible future trend in seating may 
be to use somewhat higher densi 
ties but reduce the thickness of 
the foam to provide the same load 
bearing ability. Such a change 
might be of particular design im 
portance to such users as auto 
manufacturers interested in the 
“low look.” 


Machining vs molding 


At present, most flexible ure 
thanes are foamed as continuous 
slabs from _ one-shot systems 
Cushions, seats, etc., are then ma 
chined from the slabs. According 
to some observers, the biggest 
new development in flexibles may 
be the one-shot molding or foam 
ing-in-place of flexible foams. But 
the comparative cost benefits are 
not too clearly defined. 

In the first place, slab stock is 
relatively inexpensive. It is pro- 





duced by highly economical one- 
shot foaming methods on a con- 
tinuous basis. Also, keen competi- 
tion has driven the price down 
further. Prices are about 12-15¢ 
per bd ft at present; some ob- 
servers indicate that prices below 
12¢ have been obtained. 

Also, the technology of high 
automatic equipment for 
cutting and machining slab stock 
is highly developed, minimizing 
machining costs. When molding a 


speed, 


product such as a seat, an inven 
tory of severai molds for different 
designs must be maintained. 
With the development of the 
newer approach of designing a 
product to make full use of the 
foam, 


capabilities of urethane 


molding in place may become 
much more widely accepted. Im 
portant benefits here would ac- 


crue from foaming in_ place 
around other components, such as 
auto springs, to produce a com 
posite product of maximum per- 
formance and minimum cost. This 
is discussed in more detail in the 


next section 


Auto seating revolution? 


According to Wall of Inland 
Mfg. Div., General Motors Corp., 
utilize 


auto seat cushions that 


the unique properties of ure- 
thane foam have not as yet been 
produced in any volume. So far, 
he points out, urethane foam has 
substitute for 


been used as a 


existing materials, e.g., foam rub 
ber in topper pads, and curled 
hair. It has not been used in a 
proper design making use of all 
the material’s potential. 

Wall goes on to compare past 
conventional seat construction 
with possible construction if the 
seat were designed for urethane 
foam. In the conventional seat 
construction, there are eight ma- 
terials: 1) upholstery, 
2) No. 1 cotton pad, 3) latex foam 
rubber cored pad, 4) No. 3 cotton 
pad, 5) Young wire insulator, 6) 


trim, or 


zig-zag springs, 7) jute spring 
silencer, and 8) trim tape. 

Most utilizing 
urethane foam merely substitute 
the foam for the foam rubber 
cored pad. Wall goes on to de- 


present seats 


TABLE 3--ASTM PHYSICAL REQUIREMENTS FOR FLEXIBLE URETHANE FOAMS (D1564) 





Effect of Steam Autoclave (3 hr, 220 F) 


| 
| 
| 
| 
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| 
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Compr Set (const defl, 22 hr, iCompr Set (const defl, 22 hr, 
Load for 259% | 158 F, 50% defl), max % | Compr Load | 158 F, 50% defl), max % 
Defi (50sq | : Defl Loss, ae 
in.), Ib P C “ | max % c c 
& ad | Lb 4 














CORED* 





UC 10 
UC 15 
UC 20 
UC 25 
UC 30 
UC 35 
UC 40 
UC 50 
UC 60 








UNCORED? 


UU 10 
UU 15 
UU 20 
UU 25 
UU 30 
UU 35 
UU 40 
UU 50 + 
UU 60 60 + 








‘Rubber Manufacturers ssn. buyers’ specification designation 


>C) % original height original deflection 


Cored—Indentation loa flection tests on molded or fabricated articles either cored or uncored 


are performed using » product sample as the test specimen as covered in D1564, 


Test Specimens 


Uncored—Indentation load deflection limits as shown in the table for uncored sheet, slab 
or block products are based on a standard thickness of 2 in. Bear in mind that any given 
foam will yield a lower indentation load deflection value when measured at a lesser thickness. 
If values for thickness other than 2 in. are desired the thickness shall be agreed upon between 


the supplier and the purchaser 
*Values to be assigned later 


Source 


Adapted from ASTM D1564 


scribe the possible evolution of Tire and Rubber Co. for Karpen 


the seat to the point where it con- Furniture permits production 
sists of only three components: 
1) a_ slush vacuum 
formed vinyl trim or upholstery, 
2) urethane foam molded to the 
skin, and 3) zig-zag 
molded in place in the foam, 

At present, manufac- 
turers are reported to be molding 


foaming of an entire upholstered 
molded or chair integral with its frame. In 
this process a rigid tubular steel 
frame is positioned in a mold 
flexible 


is poured into the 


springs 

F cavity and a polyether 
formulation 
several ° . 
mold and allowed to foam (requir- 
ing several seconds). 


After the unit is removed from 


flexible foam seats with springs 
integral in the foam. A similar 
approach is the foaming in place 
of resilient within a 
slush-molded viny! skin for auto 
arm rests. 


the mold, legs are screwed on and 
urethane upholstery added. 

The process is said to combine 
complete freedom of design with 


All-foam furniture next economical high volume _ produc- 


A process developed by General tion techniques. 
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Bedding and clothing 


Flexible urethane foam mat 


tresses and pillows have been 
successfully used in institutional 
bedding for a year or more. Pene 
tration into consumer bedding has 
only begun, but should grow rap 
idly. Briefly, urethane foam for 
bedding offers: 1) light weight 

some mattresses now used weigh 
only 12 lb; 2) sanitation—it can 
be easily cleaned and, if necessary, 
autoclaved at 280 F; 3) safety 

nonflammable types are available; 
and 4 


not bunch, wad or pack, and it is 


long-life comfort—it will 


inert to water, chemicals, disi! 
fectants and oils. 

The use of foams as thermal in 
sulating interliners for clothing 
has been substantially boosted by 
the de velopment of flame bonding 
In flame bonding, a thin (1/16-1/8 
in.) sheet of open-cell flexible ure 
thane foam is passed rapidly over 
an open flame, and applied imme 
diately to a fabric. Adhesion is 
excellent, and the fabric retains 
its two-way stretch with its orig- 
inal hand and no trace of boardi- 
ness. Porosity of the foam is not 
affected. The light 
weight, efficient insulating lining 


result is a 


for outdoor clothing. The process 
is applicable to any fabric, but is 
of special interest with loose 
woven, knitted or nonwoven types 

At present 


liners are of polyester-type foam, 


most such inter- 
as flame bonding can be used only 
with this type. 


Polystyrene 
foams 


To engineers and designers 
probably the most important de 
velopments in foamed polystyrene 
are the new forms in which the 
material is available, and the de 
sign possibilities provided by use 
of newer forming techniques. Ac- 
developments 


companying these 


has been substantial refinement 
in the engineering of applications 
for foamed polystyrene. 

Table 4 lists typical properties 


of foams made from expandable 
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TABLE 4—TYPICAL PROPERTIES OF FOAMED POLYSTYRENE 





Density, Ib, cu ft > 


Expandable Bead 
Foam Boards 





Compressive Strength (10% defl), psi 
Compressive Modulus, psi 

Tensile Strength, psi 

Tensile Modulus, psi 

Flexural Strength, psi 

Flexural Modulus 

Water Vapor Transmission, perm-in 


14-27 §2-92 16-32 120-14 

280-550 | 1100-2200 | 1200-1700 | 4800-53 
31-48 101-128 45-61 170-185 
360-740 | 2500-6100 


1 
l . 


50-75 128-260 42 
1700-3800 |6400-13,500) 1000 
0.7-0.5 1.0 


l | 
285 -3100 


-6 
1285 | 2 
20 | 1.0-20 


1.7-1.2 








MIL-P-19644. 


beads, as well as properties of 


pre-expanded logs or planks 
Standard grades will burn, but 
self-extinguishing types are avail 
able. Common densities used for 


1.0-2.5 


lb per cu ft for thermal insulation 


various applications are: 


components in panels, boards or 
parts; 2-3 lb per cu ft for toys 
and other more durable mechan 
ical parts; and 4-10 lb per cu ft 
in extruded sheet or film for cups, 
etc 

Polystyrene foams with a de 
gree of resilience have been de 
recently. Al 
though engineering data are un 
foams 


veloped relatively 
available as yet, such 
should provide additional design 
flexibility in such applications as 
packaging. 

Limited work has been done on 
combinations of expandable beads 
systems. One 


and liquid resin 


type, making use of beads and 
liquid epoxy resins, has been un 
der development for the past sev 
eral years. Some observers feel 
that other combinations of par 
tially expanded or fully expanded 
beads with various resin systems 
could provide foams with unusual 
and highly useful performance 
characteristics, possibly for such 
applications as low temperature 
insulation. 
Cost—Expandable 
about 37-40¢ per lb in large quan- 
tities. Materials costs for foamed 
parts of densities of about 2 Ib 
per cu ft would be 74-80¢ per cu 
ft, disregarding scrap losses. Pre- 


beads cost 


expanded polystyrene foams cost 
approximately 85¢ per cu ft 


ENGINEERING 


al forming is 


These figures, of course, do not in 
clude forming or fabrication costs 
Self-extinguishing grades art 


somewhat higher 


New forms available 


Developments in processing ol 
cellular polystyrene have resulted 
in availability of new forms of 
the material for the end user. Pos 
sibly the 
these forms are extruded film or 


more interesting of 
sheet, lay-flat tubing, and pipe 
In films of 6-10 mils the ma 
terial has a density of about 4-10 
lb per cu ft, Cost at 6-mil thick 
1000 sq in. Al 


9° . 
ness 18 09.0¢ pel 


though few engineering data are 
available as yet, the material ap 
pears to have a large potential 
use in packaging. 

Essentially, it provides a rich 
satin appearance and the feel of 
a soft fabric. Coupled with attrac- 
tive appearance is resilience to 
provide protective cushioning. The 
material has the basic low ther 
mal conductivity of foamed poly 
styrene (i.e., 0.24 Btu/hr/sq ft 

F’/in, 

The film can be vacuum or pres 
sure formed, though matched met 
more desirable 
where high dimensional accuracy 
is required. Forming temperature 


is about 220-230 F. 
New forming techniques 


Use of forming techniques, new 
to foamed plastics, may provide 
foamed polystyrene with an even 
design than it 
presently offers. The more inter- 


wider potential 


esting of these techniques, now 





in various stages of development 
are 1) injection molding of beads, 
2) thermoforming of sheet and 
film, and 3) blow molding. 
Injection molding of expand- 
able beads is now being used to 
a limited degree to produce such 
parts as ice buckets, According 
to Dow Chemical Co., the beads 
can be mixed with polystyrene 
molding compounds or reground 
polystyrene to reduce materials 
costs. The result is a cellular part 
with a smooth, continuous poly- 
styrene skin, A variety of decora- 
tive effects can be incorporated in Auto seating: From this... 
the skin. Additional development PERERA Lh Ey a 
work is still required. cored pad, 4) cotton pad, 5) wire insulator, 6) zig-zag springs, 
According to some observers, 7) jute spring silencer, 8) trim tape. 
the method has two drawbacks at 
present: 1) only relatively high 
densities can be produced (e.g., 
15 lb per cu ft); and 2) cycle 
time is not short enough to pro 
ide the inherent high production 
benefits of injection molding, e.z., 
cycle time is said to be about com 
parable to that of steam chest 
molding of polystyrene foam 
Thermoforming of cellular poly 
styrene film and sheet is now 
being done commercially. Effects 
vary widely from embossing to Through this... 
relatively deep draws, as in cer a 
tain types of drinking cups. eee manage oe Jp sunlit Attinghs Spar cic pad, “4 = 
: hane foam pad replacing foam rubber, 4) cotton pad, 5) wire 
Cellular polystyrene has _ been insulator, 6) zig-zag springs, 7) jute spring silencer, 8) trim 
experimentally blow molded. De- tape. 
velopment work is at an extremely 
early stage. At present, moisture 
vapor transmission is too high for 
liquid packaging applications. 
A processing trend that should 
mentioned here is the produc 
tion of foamed polystyrene in 


much larger moldings. For exam 


ple, insulation panels for railroad 
cars are being molded in one 
piece as is an entire 11-ft hull for 
a sailboat 


Packaging: cost the key 7 
The use of polystyrene foam in To this . 


packaging is not new, But next to Proposed construction: 1) trim, vacuum formed or slush 
building and architectural uses it molded, 2) urethane foam, molded to skin, 3) zig-zag springs, 
represents the biggest use of cel- molded in place. 
lular polystyrene and is expand- . 

Proposed construction shows possible elimination of five com- 


ponents through redesigning to n ake full use of pote ntial of 


where low cost is important in 1) urethane foam. Second construction shows common method 


protection of delicate parts and now used, i.e., where urethane is used merely as a replace- 


ment. 


ing rapidly. The material is used 


components, 2) decorative point- 
of-purchase displays, and 3) ther- 
mal insulation packaging. 
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PACKAGING: 


innovations in polystyrene 


broaden already large use... 





Foam film and sheet of polystyrene can be thermo 


or pac kage s cor 


formed to provide variety of types 


porating protection from thermal and mechanical shock. 


Rigid 


vides excellent energy absorption 


polystyrene foam pro 


characteristics for protecti 
packaging. The lack of resilience, 
or springback, is highly desirable 
On the other hand, once com 
pressed, the material does not re- 
cover, and protection for the sec 
ond shock load is reduced. Newly 


developed resilient polystyrene 
foams may fill this gap, i.e., grad 
ually recover after deflection 

With the 


ments mentioned above, and the 


processing develop 
ability to mold larger and larger 
packaging potential 
of polystyrene foam has substan- 


iapes, the 


tially increased. 


Low temperature insulation 
Although indications 
are that cellular polystyrene has 


present 


lost out to urethanes in home re 
frigerator wall and door insula 

there appears to be a 

market open to it in three 
areas: 1) molded or precut insula 
tions for certain types of refrig- 
erated truck, train and storage 
facilities, 2) molded components 
for refrigerators, freezers and air 
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Molded end caps (top) replace corru 


gated cushioning m package 
Holyoke Custom Moulded Products, Inc., 
for Puritron Corp. air purifier. Protec- 
tion for Bell & Howell cameras is pro- 
molded cocoon-type package. 


Dyna-Foam Corp 


vided by 


conditioners, and 3) pipe insula 
tion 

In those refrigerated trucks o1 
boxcars where foam is being used, 
include: 
from 


fabrication techniques 


l prefabricating panels 
board stock; 2 


ing-in-place panels, of either poly 


molding or foam- 


> 


styrene or urethane; and 3 
foaming urethane in place in the 
assembled unit. No method has 
become standardized as yet. Prob 
lems in cost or technology exist 
in each method. 

The main factor working for 
polystyrene is low materials cost 
It will probably continue to pro 
vide important benefits in those 
constructions that make use of 


prefabricated or molded panels, 
and where polystyrene’s thermal 
conductivity is sufficient 

Current developments in pro¢ 
essing of cellular polystyrene 
may stimulate even further use 
of the material in molded refrig 
erator, freezer and air conditioner 
components. Such developments as 
profile extrusion and dielectric 
heating for shorter cycle times 


can substantially reduce part cost 
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made by 


News of 
other foams 


Here are some important de 


velopments in other types of 


plastics foams. 
New epoxy promising 

An important limitation of pre 
vious epoxy foams has been the 
difficulty in producing a low den- 
sity foam commercially with re- 
producible high quality. Common 
minimum densities have been 
around 5 lb per cu ft. 

The new epoxy, mentioned in 
the section on urethane refrigera- 
tor insulation, is a two-component 
fluorocarbon-blown system which 
can be foamed in place to in- 
stalled densities of 2.0-2.5 lb per 
cu ft. Performance as low tem- 
perature insulation is reported to 
be directly comparable to that of 
urethanes. 

Still under development, the 
material is being kept under tight 
proprietary wraps at present by 
Shell Chemical Co. According to 
Shell, primary advantages of the 
system are excellent adhesion, ex- 





Urethane foam is used in this 


plastic powerboat 


Hunter 
for both flotation and structural 


Polystyrene foam is used to 
mold the entire hull of this 11-ft 


Snark, produced by 
Moulded Plastics Co. 
we ighs less than 30 lb. 


reinforced 


rigidity. Produced by Marscot Plastics, Inc., the units 


have rigid urethane 


floor, completely filling the bilge. 


FLOTATION: 


another large use, 
still growing... 


tremely low moisture absorption, 
and excellent stability and struc- 
tural strength. 

It is still too early to say just 
how the material will fare. 
At an introductory price of 60¢ 
per lb for base materials (65¢ for 
self-extinguishing types), the ma- 
terial appears to be primarily 
competitive with prepolymer ure- 
thane systems for insulation. 

Although observers feel 
that future price developments 
may be the deciding factor, Shell 
believes that the battle between 
urethane and epoxies will be de- 
cided on the basis of performance 
in those cases where both are ap- 
plicable. Shell is confident that 
epoxy foams will maintain a com- 


new 


some 


petitive price with urethane sys- 


tems over foreseeable cost de- 
velopments. 

Although Shell is obviously aim- 
ing initially at use as low tem- 
perature insulation, the material 
is said to be highly versatile. It 
can be produced in a range of 
densities, and the base resin can 
be substantially modified, leading 


to a wide range of performance 


foam foamed in place under the 


For 
material’s excellent 
low moisture 
make it an excellent sprayable in- 
sulation. 

At time of 
tional information is available on 
materials. More 
data should be forthcoming with- 
in the next few months. 


capabilities. example, the 
adhesion and 


absorption might 


writing, no addi- 


these specific 


Cellular polyethylene 

At present, all cellular poly- 
ethylene commercially available is 
produced from Type I resins (i.e., 
0.910-0.925 specific gravity). Cel- 
lular types are either low in den- 
sity (i.e., about 2 lb per cu ft) for 
flotation, packaging and sealing 
applications, or high in density 
(i.e., about 28-30 Ib per cu ft) for 
insulation of cable such as coaxial 
or TV lead-in wire. 

Cellular polyethylene that might 
be made from Type III] resins 
(0.95-0.96 specific gravity) is of 
great interest for uses demanding 
greater toughness, resilience and 
heat resistance. Main problems 
appear to be 1) producing such 


foams with no residual blowing 


Worcester 


The hull 


Dow Chemical! Co. 
Polystyrene foam is re- 
placing many metal bar- 
rels, as in this diving 
raft. It is lightweight, 
puncture proof, perma- 
nent, and has high flota- 


tion. 


Du Pont 


agent, and 2) obtaining consistent 
reproducible cell size and distri- 
bution. 


Cellular polypropylene 

Work is now underway evaluat- 
ing cellular polypropylene. Pri- 
mary interest is in expanding the 
areas of held 
by cellular polyethylene, i.e., elec- 
trical cable insulations where ad- 
ditional strength, resilience, heat 
resistance 


electrical use now 


resistance or chemical 


.are required. 


Silicone foams 

Silicone foams, specialized high 
cost materials for extreme serv- 
ice, have been primarily available 
as powders that expand on heat- 
ing. Newer rigid, semirigid and 
flexible foams are now available 
as two-component liquid systems 
requiring only mixing and a room 
temperature cure. Such foams can 
be produced in relatively low den- 
sities of 3.5 to 9 lb per cu ft, com- 
pared with the relatively high 
densities of previous _ silicone 
foams, i.e., 12-16 lb per cu ft. 

Table 5 lists typical properties 
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Flexible 


foams are expanded silicone rub 


ol tne newer toams 
bers. Cost is in the $5-10 per Ib 
range for base materials, depend 
ing on volume. 

The materials are primarily 
used where their exceptional heat 
resistance (rigids and semirigids 


useful at 600-700 F: flexibles at 


300-400 F electrical insulating 


characteristics, moisture resist- 


ance, and flame resistance are 
mandatory 
A relatively new development is 
fibrous silicone rubber which re 
sults in an open, porous, matted 
structure. Compressed - deflection 
curves for various densities are 
shown in Fig 2. The material has 
r resistance to compression 
than silicone rubber foam. It 
2 


is produced in densities of 20-30 


lb per cu ft. Possible uses include 
sterilizable cushioning, high tem 
perature thermal insulation, high 
or low temperature seals and gas 
kets, and laundry and dry clean 


ing press pads 


A word about the rest 


. { rT 
As shown ih Table 1, 


of plastics are 


four other 
available 

being used in cellular form 
In brief, here’s how they stand: 
il foam—Being used in rel 


large volume as_ publi 

e. g., auditoriums, taxi 
jump seats and subway seating 
flexible vinyl foams have been re 
their rela 


tarded in growth by 


high cost, i.e., about $2.50 
for low densities (3.5-4 

cu ft). Both flexible and 

rigid materials are available, but 
new developments have _ been 


mited 


Phenolic foam—One of the ear 
liest of the foam plastics, phenolic 
foam is a low cost (about 30¢ per 
cu ft 


good heat 


rigid foam, with relatively 
resistance. Friability, 
low strength, and the corrosivity 
of acid catalysts used have limited 
it to specialized applications, such 
as lightweight cores for plastics 
tools 

Cellulose acetate A 
high strength cellular 


relatively 
material, 


its high cost (about $7-10 per cu 
ft) has limited its use to special- 
ized structural sandwich mate 
rials. 

Urea formaldehyde—An_ ex- 
tremely low density material, cel- 
lular urea formaldehyde has lim- 
ited uses as thermal insulation in 
conjunction with other materials. 
It is exceptionally low in 
strength; cost is about 80¢ per 
cu ft. 


TABLE 5 TYPICAL PROPERTIES OF NEWER SILICONE FOAMS 
Liquids Mixed, Expanded and Cured at RT 





Density, Ib 


Flexible 


Rigid Semirigid 
7 76 





Closed Cells 
Ther Cond, Btu/hr/sq ft/°F /in 
Compressive Strength, psi 
Room Temp 
After 24 Hr at 700 F* 
Compression-Deflection, ps 
Stress for 25% Deflectior 
Stress for 50% Deflection 
Weight Loss (200 hr at 500 F) 
Volume Loss (200 hr at 500 F) 
Compression Set (22 hr at 340 F) 
Dielectric Constant (105 cps) 
Dissipation Factor (105 cps) 
Volume Resistivity, 10'2 ohm-cm 
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Dow Corning 


SILICONE NEWS 


for design and development engineers 


No. 81 





Lubricate at -100 or 450F 


The more critical the operating require- 
ments for a design, the better the rea- 
son for specifying a silicone lubricant. 
Here are a few examples of the kind of 
trouble-free performance you can ex- 
pect with silicone oils and greases. 


Heat 
tric 


. . New magnetic clutch for elec- 
slip continuously, and 
therefore must dissipate heat heat that 
is conducted to the ball bearings. A sili- 
cone grease was specified for these bear- 


motors can 


ings because it doesn’t thin out when tem- 
peratures skyrocket. The magnetic clutch 
is manufactured by Vickers Inc., Electric 
Products Division, Sperry Rand Corpora- 
tion, St. Louis, Mo. 


Cold 

with cold 
they keep things rolling 
metal bearings in refrigerators 


Silicone lubricants don’t stiffen 
Even at 100 degrees below zero, 
For plastic and 
. . for con- 
veyor bearings in commercial freezers and 
cold storage areas silicones virtually 


assure lifetime lubrication 


Lubricated with 
automatic 


Long Shelf Life 
timing 

dryers operate accurately and quietly after 
extended made by 
Appliance Manufacturing Company of Van 
Silicones also provide an 


silicones, devices for 


storage. Timers are 


Buren, Indiana 
economical way to lubricate moving plastic 
parts on appliances and toys 


If your special design encounters extreme 


heat, cold, extended weathering 


—a Dow Corning silicone oil or grease 
may well end your lubricating problems on 


storage, 


metal, plastic or rubber parts 


bro- 
Long- 
No. 241 


copy of 
Lubricants 


8-page 
Give 


free 
chure, “Silicone 
life Service”, 


For a an 


circle . 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
OR REFERENCE NUMBER ON READER SERVICE CARD 


| 


| 
| 


pe 


100,000 MILE 


To keep today’s high powered construc- 
tion equipment and on-highway trucks 
operating efficiently requires engines 


that are really rugged! And rugged- 
ness is what Cummins Engine Com- 
pany, Columbus, Indiana has built into 
their line of diesel engines. These en- 
gines are guaranteed for 100,000 miles 
or 3,600 hours! 


Important to dependable performance of 
the engines are 24 cylinder-head grom- 
SILASTIC®, the Dow 
Positioned over 


mets made of 
Corning silicone rubber 
the entrances to coolant passages in the 
top of the block, rubber 


rings prevent leakage of coolant and anti- 


these silicone 
freeze into the engine and the costly dam- 
age that could result. The grommets snap 
into the cylinder head gasket where they 
remain flexible and sure-sealing, despite 
attack by 


peratures in the 300 to 350F range 


cooling fluids and engine tem- 


Because it is doing so many difficult jobs 
well, designers no longer challenge Silas- 
immunity to deterioration by 500 F 
heat, —130 F cold, weathering, ozone, co- 
rona, Today's de- 


tic’s 


and oxidation aging. 


GUARANTEE! 


signers concentrate on making the most 
efficient use of the properties of Silastic 
to increase end-user satisfaction with prod- 
ucts like frypans, automotive transmissions, 
range doors, tire valves even baby 
bottle nipples. Thanks to Silastic, the rub 
ber that never grows old never gets tired 

many of tomorrow’s products will last 
longer, perform more efficiently, cost less 


to maintain. Will yours? (Cont. Pg 


MORE 





Dow Corning SILICONE NEWS Page 2 


| 
| 





new literature 
and technical data 
on silicones 


New Molding Compound for 700F electrical 


uses features long term stability, excellent re 





sistance to thermal shock, low dissipation factor 
and good arc resistance. The history and proper 
ties of this mineral-filled silicone molding com 
pound, which was developed especially to meet 
stringent performance requirements, are pre 
sented in an article from a recent issue of 
MATERIALS IN DESIGN ENGINEERING. To ob 
tain a copy, circle No. 244 





Compiled for Advance Research and develos 
ment engineers, an eight page reference pro 
vides a convenient guide to selecting the most 
suitable silicone fluid medium when designing 


damping, springing, coupling and related me 





chanical devices. Includes tables, graphs and 





detailed information about properties that enable 
Dow Corning silicone fluids to increase efficiency 





of existing designs and make possible new de 


sign changes No. 245 
® 


Four Simple Steps to making silicone rubbe 


molds for short run castings are described in ar 
article reprinted from PRODUCT ENGINEERING 
Silastic RTV, the fluid silicone rubber that cures 


at room temperature, makes it possible to pro 

Here’s a really new answer to many Fast, versatile. No need to add catalyst | duce flexible molds and patterns for casting 
- , metal last r¢ th t intricate 
difficult sealing problems. It’s a new when using this new adhesive. Just squeeze ee See eee seen See eee eens 
a Se wil detail, cheaply and quickly. An ideal means of 

form of SILASTIC® RTYV, the silicone from tube it flows smoothly right making prototype parts No. 246 


rubber that cures at room temperature. Where you want it. There’s no slumping or ® 


Sagging during or after application even on 
/ ; 7 
y advantage of th W + y-use , 
Big advantage « = ready-tc " vertical surfaces. After a few hours expo Silicones in Appliances 
+h : 
é sive 1 tn > 2 y é r Give that extr . 
adhesive is that it sticks to almost any sure to air, the adhesive cures to form a =e © ne _— 
edge for extra sales 
This colorful booklet 


1 > 1 where »re’ 
can use it anywhere there's no loss of in place even when exposed to low pressure | tells where and how 


surface including metals and plastics. You firm and flexible silicone rubber that stavs 


adhesion or flexibility when exposed to steam or temperatures ranging from 100 silicones are being de 
extreme temperatures or high moisture to SOOF signed into appliances 
| to give more efficient 


and humidity conditions Another plus For complete information about this new and reliable perform 
long term aging or storage doesn’t crack rubbery adhesive contact our nearest ance. It shows how plan 
, , " nd silicone 

or check Silastic RTV office or circle No. 242 ning around silicones 
can make good prod 


ucts better No. 247 


SILASTIC Cont 

a 
Over 100 rubber companies manufacture these standard parts from Silastic 
You And The Silicones — a new 30-minute, full 


. »als nd > © br lectri ] ' 
Sea ind Gaskets Coated Fabrics ® Electrical color movie lets you see silicones in action. It’s an 


¢ O-Rings e Ducting and Hose Tapes all-encompassing, dramatic documentation of de 
® Mechanical Rubber e Extrusions e Sponge signers’ adaptations of these versatile engineer 
= material iffe t lications. For infor 
Goods e Sleeving e Wire and Cable ing materials in different applicati sr 
mation about arranging for a free showing 


For list of these suppliers and more information about Silastic, circle No. 243 | request No. 248 





Dow Corning Corporation Dept. 5315, Midland Michigan SILICONE NEWS is published for design and development engineers by 
Please send me 241 242, 243 «244245 
246 247 248 


first in 


NAME 
silicones 


TITLE Dow Corning CORPORATION 


COMPANY MIDLAND. MICHIGAN 


STREET 
CITY ZONE STATE 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE IN COUPON ABOVE, 
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Nomograph: Materials Cost per Piece FILE 


O for Plastics Foams = (density range 0.5 to 70 Ih per cu ft) 
FACTS 


D.V&C known 


known 











= 


V- VOLUME 
of PIECE 


[c MATERIAL cost | 





| O- DENSITY 


_— 


X— MATERIAL COST 
per PIECE 








O 


Note: Materials cost per piece (X) for 
foams can be determined if 1) density of 
material (D), volume of piece (V), and 





materials cost (C) are known, or 2) if sae 
weight of piece (W) and cost of material W-WEIGHT 
(C) are known. Thus, X CDV or X of PIECE 


CW. Example is shown in sketch above. Source: Dow Chemical Co. 
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Up Another 1000° to 


—_ 
p00 
—~ 


Complete high tempera ture ins istrumenta tion by 
RIEHLE “warms up” to new research challenges 


CREEP AND STRESS Now RIEHLE offers you ready-to-operate systems for testing physical 

RUPTURE TESTING MACHINES properties of materials up to 5000° F, 4000° F, 3000° F and other 
lower temperatures incorporating all of these components: 

HYDRAULIC FATIGUE 


TESTING MACHINES 1, BASIC TESTING MACHINE 


2. STRAIN MEASURING INSTRUMENTATION for atmosphere. 


controlled atmosphere furnaces and vacuum furnaces 


HYDRAULIC UNIVERSAL 
TESTING MACHINES 
COMPLETE HIGH TEMPERATURE ACCESSORIES including 


UNIVERSAL SCREW POWER furnaces, temperature controllers, vacuum pumps. extensometers and 
TESTING MACHINES a complete line of related instrumentation 


RIEHLE is your ONE source for complete strain measuring instrumenta- 
tion from room temperature snap-on extensometers to dual range instru- 


ments and highly sophisticated vacuum furnace extensometers, 


Save time on vital projects. Contact RIEHLE now about your require- 


ments for physical testing at elevated temperatures. Write Dept. MDE-361 


_Riehle 


American Machine and Metals. Inc 


A 


tha Th snd Ff r? 
Ww °, usando Crpe 


of American Machine and Metals, Inc 


For more information, turn to Reader Service card, circle No. 452 
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...AT A GLANCE 


A 20% cut in the price of Delrin acetal resin has been announced by Du Pont. 
New price is 65¢ per lb in truckload quantities. This is the third price reduction 
since introduction of the resin in January, 1960 at 95¢ per lb. 


Commercial availability of cesium metal has been announced by U. 8. Industrial 
Chemicals Co. The company says it can produce 50 to 75 lb of the metal per week. 
Price: $540 to $575 per Ib. The reactive metal is currently being used ir. electronic 
devices and chemical process equipment. 


A new supplier of polypropylene resins is Texas Eastman Co. The company says 
its Longview, Tex. plant is now in commercial production and will achieve a capacity 
of 20 million pounds per year by mid-1961. The plastic will be sold under the trade- 
name Tenite. 


A 10% cut in the price of type 422 stainless steel mill products has been announced 
by Crucible Steel Co. of America. 


Production of a new polyvinylidene chloride coating resin for use on paper, 
paperboard and fabrics has been announced by National Starch and Chemical Corp. 
Initial plant capacity is rated at 14 million pounds per year. The coating resin, 
called Resyn 3600, was introduced last spring (M/DE, June ’60, p 6). 


A 33%. increase in tantalum production has been announced by National Research 
Corp. The company produces capacitor and melting grades of tantalum powders, 
as well as tantalum wire, foil, sheet, tube, rod and other mill products. 


More man-made natural rubber (cis-polybutadiene) will be available when 
Goodrich-Gulf Chemicals, Inc. opens a new plant at Institute, W. Va. The unit is 
expected to be in operation by the end of this year and will have an initial output 
of 20 million pounds. Goodrich-Gulf calls the rubber Ameripol CB. 


Wire, rod and other parts made of rare earth materials are now available from 
Dresser Products, Inc., Great Barrington, Mass. Immediately available are fabri- 
cated forms of high purity praseodymium, neodymium, samarium, europium, 
terbium, gadolinium, dysprosium, holmium, erbium, thulium, ytterbium, lutetium 
and yttrium, as well as oxide mixtures of these metals. 


Wider aluminum sheet and larger aluminum ingots are becoming available. 
Reynolds Metals Co. says it is now producing what it claims to be the “world’s 
widest” aluminum coiled sheet and plate. Plate is made in widths up to 165 in., 
sheet up to 115 in. Kaiser Aluminum & Chemical Corp. says it has made the 
“largest aluminum ingots ever poured.” They weigh 14,000 lb and measure 14 ft 
long, 444 ft wide and 114 ft thick. The large aluminum ingots are rolled into plate, 
then fabricated into nuclear reactor parts. 
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Highly complex shapes, 


to close tolerances in 


internal and external, formed in one operation 


NEW SHAPES NOW PRACTICAL 


eramic parts formerly impos 


Technical 
sible or available only by expensive 
machining and grinding are now prac 
tical and can be produced in volume to 
close tolerances and with great uniform- 
ity. They include complex and compound 
curves, thin walls and other difficult 
design features. This injection molding 
process is particularly suited to volume 
production which readily permits amor- 
tization of initial tooling costs. 


MATERIALS 


AlSiMag 614 (High Alumina) and 
AlSiMag 704 (Porous and Leachable) 


ERAMICS 


Other AlSiMag 


are available. See 


have found widest use 
ceramic compositions 


Property Chart, sent on request 


APPLICATIONS 
include but are not limited to 
Electronic and Electrical, such as conical 
micro-wave tube windows, envelopes, 
complex internal insulators, cups, en 
capsulating devices, semi-conductor as 
sembly boats and plugs 


High Temperature, Mechanical and Heat 
Shock uses such as welding nozzles 


Precision Investment Casting cores of 
great dimensional accuracy 


Guides for wire and textile n 


these AlSiMag ceramics is 
indicated when high frequencies, high 
temperatures, heat shock, chemical at 
tack or mechanical wear are involved 


EXPERIENCE 


More than two years of steadily in- 
creased production from this equipment 
has given us practical experience which 
enables us to promptly and accurately 
answer most inquiries involving complex 
and difficult shapes. Send blue prints or 
sketches. Chances are that your “im- 
possible’’ designs are now practical in 
AlSiMag ceramics. 














Prices of Materiais 


Changes since last semi-annual report in September are bold-faced; *indicates a price decrease 


NONMETALLICS 


Prices for large quantities for range 


* 


oT grad 8, color, sizes; 


RUBBER 


given im $s lb 





Material 





Butadiene-Acrylonitrile 
Butadiene- Styrene 
Butyl 

Kel F 

Natura 

Neoprene , 

Polysulfide 

pHicone 

Urethane 





Vitor 





REINFORCED PLASTICS 
LAMINATE SHEET 








Paper-Base Phenol: 
x - re. ah eee 
XXX XXP) 
tton Fabr pase 
Phenolic (C. CE 
Asbestos-Base Phenol: 
(A, AA) 
1aSS Base Phenol 
(G-3) 
ass-Base Melamine 
(G-5) 
Glass-Base Silicone(G-7) 
Nylon-Base Phenolic 


(N-1) 








THERMOSETTING PLASTICS 





Laminating 
Casting Resins 


Molding 


Materia Compounds 





Alkyd 
Epoxy 
Melamine 
Phenolic 
Polyester 
Silicone 
Urea 








60 


1// prices are approximate and given 
ely for general guidance of those 


es pons ble for materials selection. 


THERMOPLASTICS 





Molding Compound 
Sheet Rod 
Per Cu Ir (.030-.250) (R-%) 
As Molded, ¢ 





Acetal 
Acrylic 
Chlorinated Po 


Cellulosi 
Acetate 
Butyrate 
Nitrate 
Propionate 


Fiuorocarbor 
CFE 
TFE 


Nylon 
Polycarbonate 
Polyethylene 
Polypropylene 
Polystyrene 


Vinyl 





3.25* -5.00" 


4x 13 
1.30*-1.75* 
27* 3 
19*-.43 


).10-2.4 





Ib divided | molded specific 





NONFERROUS 
Vill base 


ALUMINUM 








Mater 


Common Grade 


Sheet 
sheets 





Primary(99-99 
13, 43, 214 
1100-F, 300 
5052-F 
6061-T6 











Thickne 


Thickne 





lateria 





Primary (98.8%) 





791B (die casting) 
AZ9I1C (sand casting) 
AZ31B (std grade) 
AZ731B (spe grade) 








Sheet, Strip 
Seamless Tubing 
Rod (not f.c.) 
Wire 





49" 
56* 
49" 
49" 


nes ange 





NICKEL 


COPPER 








Ingot (elec) 
Sheet, Strip (hot roiled) 
Seamless Tubing 





ingot 

Rod 

Sheet, C.R 
Strip, C.R 
Seamless Tube 





Rod, Drawn 

Wire 
Round 
Square, Rectangular 
Magnet 








€ For more information, turn to Reader Service card, circle No. 
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R/M FLUOROBESTOS*—an asbestos 
felt impregnated with “‘Teflon,”’t is fast 
becoming the accepted gasket material 
for missile fuel systems. 

Approved by leading missile manu- 
facturers for its compatibility with LOX 
and other exotic fuels, this new material 
combines “Teflon” and Pyrotex,® a 
carded asbestos felt based on extra-long 
spinning grade fiber 


R tr for R/M rt 
R k for Du Pont 


In airborne and ground support ap- 
plications, gaskets of Fluorobestos offer 
weight savings, high resistance to acids 
and solvents, and less deformation under 
load (as little as 0.19) under pressures 
of 2000 psi at temperatures to S5O0°F). 

Fluorobestos is available in standard 
sheets of 40 x 40 in., in thicknesses 
from .015 to .125 in. Write for complete 


information and test samples. 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM 1 e HICA 
H( TON 1 @ LOS ANGELE 
PITTSBURGH . 


31 © CLEVELAN 6 « DALLAS 26 @ DENVER 16 © DETROIT 2 
8 e MINNEAPOL! 
TH SAN FRANCISCO 5 © SEATTLE 4 & PETERBOROUGH, ONTARIO, CANADA 


6 « NEW ORLEANS |7 « PASSAIC « PHILADELPHIA 3 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 


For more information, turn to Reader Service card, circle No. 339 
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TITANIUM 





Sponge (99.3+ %) 
Bars, Rod 

Plate 

Sheet, Strip 

Wire 








Prime Western 
Die Casting Alloys 
Sheet 

Ribbon 

Plates 





i Alloys 


NONFERROUS POWDERS 





Aluminum®:' 39 
Brass* .33* -.50* 
Cobalt 1.50 
Copper (elec or red.) 44 
Molybdenum (98%) 3.15-4.] 
Nickel 74* 
Tantalum 3( 
Tungsten (C-red. 98.89 

H,—red. 99+ %) 3-4 
Zirconium 

Flash Grade 

Electronics Grade 





‘Price for 
Freight allowed 


OTHER NONFERROUS METALS 





Cadmium (bars) 1.60 
Columbium 36* -55* 
Gold $35, troy oz 
Indium (99.97+-%) $2.25, troy oz 
Manganese (99.9%) 34-.36* 
Palladium $24-26 troy oz 
Platinum $82-85 troy oz 
Silver 90-9l¢ troy oz 
Tantalum (sheet, rod) 55-60 

Tin (straits) 1.01* 
Vanadium (90%) 3.45* 
Zirconium (sheet, strip, bar) 11*-30 





Delivered price bSpot 





IRONS AND STEELS 
Mill bas« prices fo la ge q iantities 


SEMIFINISHED STEEL $/net ton 





Ingots, Alloy 
Billets, Blooms, Slabs 
Carbon, Re-Rolling ( 
Carbon, Forging 99 50 
Alloy, Forging 119 
Seamless Tube Rounds 122.50 
Wire Rods $6.40 cwt 





(continued on p 144) 








ORIGINAL PART 
MADE IN TWO PIECES 


NOW COLD-HEADED 
IN ONE PIECE 











Cold-heading cuts costs— 
replaces two parts with one! 


Look at these advantages of cold-heading 


1 
economical 


ing a stud and a seat nas De 


low SC rap loss 


which is now cold-headed at 
High speed production 
minimum of finishing operations 


gie part 
savings. It’s used in the assembly of an aut 
stock high strength 


1 relay system 
of Bethlehem cold-heading wire was 
Perhaps your product can be cold-headed 


leveloped for this job. Costs are well under the previous 

method of manufacture. Cups have good surface finish Heading-quality wire, custom made for the job, has lor 
been a Bethlehem specialty. Our metallurgical engineers 

have a product that might 


motive steering-f 


A special type 


and high strength 

This is a typical example of the small parts which are will gladly work with you if you 

constantly und tudy by manufacturers searching fot cold-headed. For any of your wire needs, call your 
methods, and lower costs earby Bethlehem « t Bethlehem, Pa 


m ce or write uS a 


better n 


A 


TEEL COMPANY BETHLEHEM, f 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL =. 
ait alt 


For more information, turn to Reader Service card, circle No. 376 
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BIG BRONZE PLATE! 


Varying dimensions — 
up to 10,000 Ibs. in weight 
co 


—_ 


* 7 
_ "| 


— 





Here's an idea of what you can get in 


AMPCO metal 


A single Ampco metal plate can be big enough (14” x 192” x 
360”) to form a tank 16’ high x 11'-6” diameter! Big enough 
(1” x 180” x 240”) to form a tank 15’ long x 5’3” diameter! 
An Ampco metal tube sheet 2” thick can be rolled 10’-6” in 
diameter. One 3” thick can be 9’-0” in diameter. 

What are your requirements for corrosion, abrasion, or me- 
chanical service? Talk it over with your Ampco field engineer. 
Write for bulletin. 


AWN PCO AMPCO METAL, INC. 
Dept. 10C, Milwaukee 1, Wis. 
t } West Coast Div.: Huntington Park, Calif. 


Southwest Div.: Garland {Dallas County), Texas 
For more information, turn to Reader Service card, circle No. 402 
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FINISHED STEEL ¢/ib 





High Str 


Form Carbon _ Low Alloy 





Plate 5.30 7.95 
Sheet, HR 5.] 75 
Sheet, CR } 9.27 
Strip, HR 5.1 7.57 
Strip, CR } 10.8 
Bar, HR . 8 30 
Bar, CF 68 








STAINLESS STEELS 





Forging H k 
Materia Billets Bars | Plate 


Sheet 


‘ 
strit 





Austeniti 
301, 3 
302B, 3 


304. 305 


Precip Hard 
17-7PH 








FERROUS POWDERS 5$/Ib 





Sponge Iron 
Electrolytic tron 
Annealed (99.5 
Unannealed (99+ 
Stainless Stee 
304 
316 





IRON ($/gross ton 





Pig 





(continued on p 146) 
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“SILICOL” SILICONE RUBBER 


can improve your product and simplify fabrication problems 


* ANY MOLDED SHAPE 
* ANY COMPOUND FORMULATION 


Colonial Rubber has a long record of 
achievement in using the unique properties 
of silicone rubber to meet “tough service” 
applications in all types of manufacturing. 
Particularly outstanding are the many spe- 
cial compounds our chemists have formu- 
lated to meet unusually rigid performance 
requirements in aircraft and missile 
applications. 


In addition to the comprehensive industrial 
rubber technology we offer to help manu- 


= 
iy 


facturers solve rubber compounding prob- 
lems. Colonial has large, modern and 
complete plant facilities to assure lower cost 
rubber molding and fabricating. We are 
known for our ability to meet manufac- 
turer’s “emergency” delivery requirements 
on priority projects. 

Save time on your programs by sending 
prints and pertinent data on your first in- 
quiry. We will promptly return an analysis 
and recommendations, together with illus- 
trated information giving you complete de- 
tails on our organization and its ability to 
serve you efficiently and economically. 

1718-A 


OLONIAL RUBBER CO. 


706 Oakwood St. 


AXminster 6-9611 
RAVENNA, OHIO 


For more information, turn to Reader Service card, circle No. 409 
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Are Small Precision Metal Parts 
Disturbing Your Sleep? 


The manufacture of small precision metal parts—in large 


volume—can sometimes take on the aspects of a bad dream. 
The problems are frequently numerous and complex. Their 
solution calls for specialized experience. 

Torrington is the leading specialist in this field. We have 
the skill, engineering experience and manufacturing facili- 
ties to produce—at high speed and economical cost—a 
tremendous variety of small metal parts of exceptional 
precision and uniformity. 

If you have such parts to be manufactured in large quan- 
tities, why not let Torrington solve your entire problem? 
Write us for complete information— or better yet, send us 
a blueprint, and we’ll be prompt in making our recom- 
mendation. 


progress through prec 


2” SPECIAL METAL PARTS 





THE TORRINGTON COMPANY 
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For more information, turn to Reader Service card, circle No. 385 
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Torrington, Connecticut 


' 


CLAD STEELS 





Cladding Metal 





Stainless 
304 
3041 
3161 
321 
347 
430 
Inconel 
Nickel 
Monel 





70* 
62* 
64" 





*rices giver 


cladding thickne 


TIN PLATE ($/base box 





Hot Dip (1.25-1.50 Ib) 


Electrolytic (0.25-0.75 
Black Plate 








FINISHES AND COATINGS 


ORGANIC COATINGS 





per Re 
Coat, aquired 


rT 





VARNISHES, ENAME 
Short Oil Phenc 


Enamel 
100% Pheno 
Straight O V 

Alkyd 
Alkyd-Amine (9% 


Alkyd-Phenolic (50-5 


Alkyd-Vinyl (50-5 
Alkyd-Styrene (7 
Epoxy 

Silicone 

Furane 

Neoprene 


DISPERSION COATIN 


Phenol 
Vinyl 
Fluorocarb 


LACQUERS 
Nitrocellulose 
Vinyl 
Acrylic 
Butyrate 


Modified 











Thicknes 

for exterior 
decorative coati 
Materials « 
ison cat 


oating 





FOR 
SIMIEERs 
SMEAR 

STRENGTIAL 








Hydraulic Pressure tests on Bridgeport Brass Company’s patented cladding system show perfect 
no-leak bonds over 3000 psi 


... Bridgeport Brass Uses EASY-FLO 45 to Bond Their Clad Metals 


The “thick and thin” of cladding—from .010 to 
234” in a combination of ferrous and non 
ferrous metals—calls for a bonding agent that 

will hold under the most severe forming and 

service operations. The answer, in every respect, 

is Handy and Harman’s silver brazing alloy, 

EASY-FLO 45. 

The uses to which these clad metals are put 

range from the kitchen to power plants, refin- 

eries, chemical and food-processing installations. Famous 
Bridgeport Copperware, used by housewives throughout the 
country, is made from a triple-clad metal consisting of a sand- 
wich of two sheets of .010 stainless steel bonded to both sides 
of a sheet of .025 copper. The metals are joined in Bridge- 
port’s patented process at finish gauge. So strong is the bond 
that no difficulty is encountered in the forming operations 
which follow. 

Tube sheets, though their uses are far from “domestic,” re- 
quire the same “bondability.” Tests at Bridgeport show that 
shear strength exceeds 20,000 psi. And this involves the clad- 


ding of carbon steel to as many different metals 
as stainless, brass, Monel and copper. 
The primary need here, of course, is strength. 
EASY-FLO 45 has other attributes that are 
more than welcome under any metals-joining 
conditions: thermal and electrical conductivity, 
gas- and liquid-tightness, ductility, ease of ap- 
plication and economy are some more that we’d 
like you to know more about. We are ready in- 
deed to further acquaint you with the significant benefits of 
silver alloy brazing by sending you our Bulletin 20, which is 
a clear and comprehensive introduction to one of the simplest, 
saving metals-joining methods in existence. Handy & Har- 


man, 82 Fulton Street, New York City 38. 


Your No. 1 Source of Supply and Authority on Brazing Alloys 


HANDY & HARMAN 


General Offices: 82 Fulton Street, New York 38, New York 


For more information, turn to Reader Service card, circle No. 358 
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Who’s to Blame for the Parthenon Mess? 


No wonder the Parthenon now lies in ruins! 

As Anacreon said to Ictinus, ‘“‘Sure, your type of 
construction may last two or three thousand years, but 
if you want to build a permanent structure you should 


As early as 447 B.C. the young architect, Anacreon, 
went to see the Parthenon builder, Ictinus, to persuade 
him to use Washington Steel’s ColorRold Stainless Steel 
as the curtain wall material. But Ictinus, a status quo 


seeker, obstinately refused. use Stainless Steel.” 














There is no substitute for stainless steel WASHINGTON STE EL CORPORATION 
whether you are building a skyscraper, ow 
a space vehicle or a kitchen sink. Color . 
Washington Steel’s ColorRold Stainless and old 

PRODUCERS OF MicroRold stainress SHEET & STRIP 


enables you to enhance the beauty of 
3-F WOODLAND AVENUE « WASHINGTON, PA. 


your quality product. Jt’s a better prod- 
uct if it’s made of stainless steel. 


For more information, turn to Reader Service card, circle No. 350 
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(cont'd from p 118) 


rials to come out of this develop- 
ment are Min-K and microcrystal- 
line micro fibers. 

Min-K insulations are unique 
because their thermal conductivity 
is below that of still air (Fig 2). 
They consist of radiation “block- 
ing” agents and fibers, and silicate 
materials whose pores are smaller 
than the mean free path of air 
molecules. Thus, they are particu- 
larly advantageous where insulat- 
ng space is at a premium. 

Actually, these insulations are 
a family of products which are 
tailor-made for apecific applica- 
tions; the lower the temperature 
range the lower their conductivity. 
One form of the material will op- 
erate continuously at hot face tem- 
peratures of 2000 F. At high tem 
peratures the radiation component 
of heat transfer—which varies as 
the cube of absolute temperature 

becomes the predominant factor 
The flatness of the conductivity 

irve of any material indicates its 
advantage at high temperatures. 

Although Min-K is considered a 
radiation-type insulation (under 
steady-state conditions), it has an 
inusually low diffusivity of 0.003 
to 0.004 sq ft per hr, as compared 
to 0.005 to 0.008 for asbestos-re- 
nforced plastic. Consequently, the 
material is extremely advantage- 
ous for certain low heat flux ap- 
plications where heat blockage is 
of prime concern because of its 
weight 


appreciable saving of 
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(Min-K weighs 20 pef vs 110 pef 


for asbestos-reinforced plastic). 
Refractory materials 


Refractory materials are useful 
for radiation systems because of 
their high heat resistance and 
their structural qualities which 
permit them to be used as external 
surfaces without additional pro 
tection from erosion. However, 
they are limited by their high 
weight and relatively high thermal 
conductivity (see Table 5). 

Despite their high weight, in- 
sulating firebricks could possibly 
be used for aerospace applications. 
A comparison of their thermal 
conductivities with previously dis- 
cussed materials is shown in Fig 
2. Although the thermal conduc- 
tivity times density values of fire 
brick are higher than those of 
fibrous and low density materials, 
they are considerably lower than 
those of sprayed reinforced ce- 
ramics. 

Ceramic foams are like insulat 
ing firebricks in tnat they do not 
require additional protective cov- 
ering. Temperature limit of the 
foams ranges from 1600 to 2000 F, 
as contrasted to up to 3000 F for 
insulating bricks. The foams are 
generally stronger than the bricks; 
however, although they do not 
crumble, they are easily abraded. 
As Fig 2 shows, the thermal con 
ductivity times density factor of 
a typical ceramic foam is lower 
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HEATING 


Stainless Steel Cups 
Selectively Annealed 


r— INDUCTION COIL 
| 
| 


jes 














7 | 

25 | 
Flanges of cups made from type 321 
Stainless steel are selectively annealed 
by induction heating prior to further 
forming. Flanges are heated to 2000° F 
and water quenched. Single-turn coil re- 
stricts heating to the fiange area. 


process y 


nd return the 


Bellows Assembly Brazed 


‘eae colt 
ALLOY RINGS 
c— BRASS FITTING 


0000 


—_ 


Leoprer TUBE 





Brass bellows and copper tube are simul- 
taneously silver-alloy brazed to a brass 
fitting by induction heating. Plate-type 
induction coil produces proper temper- 
ature at each joint. 


WRITE FOR NEW LEPEL CATALOG 


Z L HIGH FREQUENCY 
LAL LABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77. N.Y 
CHICAGO OFFICE: 6246 WEST NORTH AVE 


For more information, circle No. 333 
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If you use 
stainless steel plate 


this new booklet 





on Carlson services 
in stainless steel 
gives you 
worthwhile facts! 








, new Carlson Booklet, *Pro- 
Steels 


ducing Stainless 
Exclusively,” documents a unique, 
specialized service. Fully illustrated, 
it includes detailed sections on 
stainless steel plates, heads, forgings, 
special shapes, and other stainless 


products manufactured by Carlson. 


MAIL THIS COUPON... 
for your personal copy of 
the new Carlson Booklet. 


G. O. CARLSON, INC. 
126 Marshaliton Road 
THORNDALE, PENNSYLVANIA 


| would like a copy of the new Carlson Booklet. 
Name 

Company Name 

Street Address 


City eS eye 


ee ee ee 
For more information, circle No. 403 
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than that of insulating brick 
under certain How- 


ever, this is not true at high tem- 


conditions. 


peratures. 
Composite insulations 

In many applications the choice 
of materials is not always well de- 
fined. In combina- 
tion of materials may produce the 
terms of both 
factors. In 


such 


cases, a 
best system in 
thermal and weight 
other cases, a combination of sys 
tems may give the best service. 
The 
bining the 


potential benefit of com- 
efficient 


material 


insulating 
properties of one with 
the high heat absorption or good 
reinforced 
plastics is readily apparent. This 
has been done with Min-K which 
is available in sandwich combina 


metal! 


ablative properties of 


tions with plastic and/or 
facings of various types and thick- 
nesses. An excellent example of 
how insulations can be successfully 
combined is described in the case 


history on p 114. 


Plastics Worm Screws 
Feed Bottle Fillers 


Laminated phenolic plastics are 
replacing steel and cast iron in heli 
cal screws that feed bottles and cans 
into automatic filling machines. 
These intake screws also keep the 
containers from bunching during air 
cleaning, filling, capping, labelling, 
or sorting. 

The principal advantages of the 
conversion, according to Pneumatic 
Seale Corp. Ltd., Quincy, Mass., are 
noise reduction and _ substantially 
longer life for the part. In addition 
to the economies resulting from the 
plastic’s durability, considerable sav- 
ings result from reduced fabricating 
and patternmaking costs. 

Noise, wear are metal drawbacks 

The major with metal 
helixes was the high noise level] re- 
containers 


problem 


sulting from individual 
hitting the guiding edges of the feed 
Abrasion of the screw and 
scoring of the 
objectionable. 


In deciding on the plastics, Pneu- 


screw. 


container were also 


ENGINEERING 


Replace costly machined or 
molded parts with formed 
RULON Tape. 


Leading manufacturers across the 
country are cutting design costs by 
Stamping or post-forming parts from 
RULON (filled TFE) tape. With 
Dixon's RULON Tape in thicknesses 
from .004” to .125”, 
you pay only for 
what you use. You 
use a minimum of 
material and 
reduce costs up to 
10 to 1. You take 
advantage of RU- 
LON'S plastic mem 
ory, too, for tighter 
fits and better seals. 
RULON Tape gives 
your product these 
performance-improv- 
ing qualities: (1) low 
friction, (2) high 
wear resistance, (3) 
low deformation 
under load, (4) wide 
temp. tolerance 
(—400°F to +500°F), (5) chemical 
inertness, (6) lube-free operation, 
and (7) zero water absorption. 
Whether you need stamped or post- 
formed parts for pumps, valves, 
compressors, bearings, meters, or 
what have you, it pays to rely on 
(1) Dixon’s wide selection of basic 
shapes (in both RULON and Teflon), 
(2) Dixon’s knowledge of fluoro- 
carbon reinforcing agents, and (3) 
Dixon’s facilities for fabricating parts 
to print. 

See RULON designers 

guide book — Bulletin 

#9572 in Sweet’s Prod- 

uct Design File, or send 

details for recommenda- 

tions. DIXON CORPO- 

RATION, i9? BURN- 

SIDE ST., BRISTOL, 

RHODE ISLAND. * DuPont T.M. 


Piston Rings 


Beorings 


DIXON 


For more information, circle No. 345 





a 
’ 4 iis 





» 
: 
: - 

; \\ :! 

| \| 






309 
3098 
309SCb 
310 
314 
Only Carison produces 316 
bo 


in all these superior grades 3/71 







all plate thicknesses 


of stainless steel 0319 
N addition to the e usual grades, Carlson regu- 17-4 PH* 
l larly produces stainless steel plate and plate products 
in this wide range of superior analyses in any thickness. | PH* 
Many of these grades are included in our mill inventory; 7-7 


the others can be rolled to your order. PH M * 
These chromium-nickel analyses were developed to 15-7 0 

more closely match the exact requirements of process, 

nuclear, and space equipment. Each has one or more 


of the following advantages: increased corrosion and /or 
heat resistance, good machinability, ease of fabrica- 


tion, and exceptionally high physical properties with low ( 0 (e Ms \ © 2) SI 0 i} / 
temperature heat treatment. By selecting the grade that ‘ ° NC, 


gives you the combination of advantages you want, SG ‘ . 


your costs can be reduced and the trouble-free life of 
your equipment extended. 126 Marshalton Road 
Write today for details on these superior grades and THORNDALE, PENNSYLVANIA 
for inventory information on all types of stainless steel District Sales Offices in Principal Cities 
plates and heads. 
*Trade marks of Armco Stee! Corporation Plates + Plate Products + Heads + Rings « Circles + Flanges » Forgings » Bars and Sheets (No. 1 Finish) 


For more information, turn to Reader Service card, circle No. 404 


Lightweight like other | 
Urethane Foams 


carded both iron castings and steel 
r ane forms. Split-molded iron castings 
required expensive hand filling and 

R) 





polishing to achieve uniformity. 


Steel screws were also too costly 


because they had to be chromium The » ¢ That Solves 


plated to resist wear against glass. 
The desired durability, abrasion 
asldhiaaan  eniaaanatiin and econ BOTHERSOME 
omy were found in phenolic lami 
COST AND DESIGN 
PROBLEMS 





nates. One of the materials used is 


a linen-based Micarta laminate made 
| 


by Westinghouse. 


The economy, lightness, uniformity 
and availability of paper has long been 
known. But as the X factor in today’s 
cost and design problems, specialty 
papers open up possibilities hitherto 
undreamed. 


Back in 1940 — after 132 years in 
the papel business Know Iton Brothers 
developed a paper now used in nearly 
every automobile, airplane and labora- 
tory. That’s when we decided to make 
special papers for special uses. 


We're Doing It. 
Helical intake screw made of ph 


strong when hot ole laminate (arrow) space metal 


head 


In our research laboratory, equipped 
with everything from nucleonic and 
radioactive monitors to a 20-inch web 
Fourdrinier paper machine, top 
ranking chemists, physicists and paper 
spec ialists are turning out unusu il 
insulation excels papers that are finding unusual uses in 

t iron Brackets Carry modern industry and defense 


Cables Beneath Bridge We still turn out production ru 


but only of specialty papers requiring 
humidity stable Ductile iron brackets have success extremely close dimensional, chemica! 
fully solved three difficult design | or physical limits and uniformity. Ow 


problems encountered in laying high major interest is the creation or re 


adherent voltage cable on the Queensborough combination of physical, chemical 
electrical, molecular, reticular and com 


parable properties that will enable new 
papers to serve new and wider uses. 


Bridge betwee! Manhattan and 
Queens in New York ¢ ity 
reliably and easily used The three restrictions in using the 
old bridge e: vibration set up by Do You Have Such a Use? 
heavy tre - he estricted Spa Write for our free booklet 
available fo the cables: and the “Creative Imagination in Tech- 
nical Papers.’ Or tell us 
what you wont paper to do 
once the cables were installed if it sounds reasonably attain- 
able, a sales engineer will call, 


no toxic fumes virtual impossibility of maintenance 


Six conduits about 8.5 in. in dia 
cross the 3700-ft run on the north 


and south sides of the bridge. Each 
conduit, with cable, weighs about 300 PF / 
lb per ft. ’ 

a _ Jlnowlon 


Ductile iron was used by Crompton 
and Knowles, Corp., Worcester, | e 
ARWIN Company Mass. for the brackets because it Cf, if, 
i 4 North Haven, Connecticut combines the corrosion resistance of ees JItUO 12" 
cast iron with the strength of steel. 
Trade Mark Reg. U. S. Pat. Off Each bracket supports six con Dept. 33, WATERTOWN, N. Y. 


For more information, circle No. 383 For more information, circle No. 378 
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Casting Engineers 


Improved component quality—and cut our 
lead time 75%... 
says Fred Roff, Jr. 
President, Coilt's Patent 
Fire Arms Manufacturing 
Company, inc. 








‘‘We anticipated a pre- 
production lead of nearly 
nine months for our new 
AR-15 rifle. Casting 
Engineers got us into the 
market in 8 weeks! 
Minicast parts reduced 
capital investment for 





machine tools, and 





gave us a real com- 
petitive edge.” 





The TV Masks pictured are being mass produced by 
Sinko for one of the country’s leading manufacturers. Ou 
advanced method of molding them in multiple colors by an 
automatic spray and roller-coating process has resulted in 
increased efficiency and lower production costs. 


We can cut your costs too . . . on Plastic Moldings! 


WE MOLD ALL THERMOPLASTICS .. . From 2 to 175 02. 
MANUFACTURING and TOOL CO. 


7310 W. WILSON AVE 
Offices in Principal Cities Throughout the United States 


F inf tion, t to Reader S d, circle No. 320 
or more information, turn to Reader Service card, circle No AR-15 RIFLE 





QUALITY 
CONTROLLED 
STAMPINGS 
EXACTING TOLERANCES 


Deep Drawn, Light and Medium 


COPPER 
BRASS 
ALUMINUM 
MONEL 
STAINLESS 





For more information, turn to Reader Service card, circle No. 357 fer more information, turn to Reader Service card, circle No. 437 
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THERMOSTATIC BIMETA 


ACTUATES ANOTHER PRECISION PRODUCT 


A PRODUCT OF BLUE M ELECTRIC COMPANY 


BLUE ISLAND, ILLINOIS 








POWER -O-MATIC 60 
AUTOMATIC CONTROL 





® 








BLUE M 


FLOM EF XC \ IFS AI a a. (Fo 
SSID PML VG AE 





SATURABLE POWER REACTOR CONTROL SYSTEM 


Here's a Saturable Power Reactor Control System that operates 
without contacts, switches, mercury or mechanical relays, poten- 
tiometer sliders, photo cells or timers. The Power-O-Matic 60 
Control is used exclusively on Blue M Mechanical Convection 
Horizontal Airflow Ovens with temperatures up to 650°F. It is 
completely stepless and infinitely proportional 


Temperature changes inside the oven are sensed by a super-sensi- 
tive and rugged stainless steel sensing bulb which is connected to 
a hydraulic bellows by means of a capillary tube. Rising or falling 
ambient temperatures move the bellows plunger in or out to 
maintain extremely close temperature control. Ambient compensa- 
tion in this critical application is achieved thru the use of de- 
pendable Chace Thermostatic Bimetal. Blue M has designed this 
control system to give fail-safe, dependable operation for years; 
and backs it with a 5 year guarantee. This shows extreme con- 
fidence in a very important component precision Chace 
Thermostatic Bimetal. You may not be able to see it, but you can 
depei.d on it to do its job on the inside of this fine product 

also for years and years. Because of Chace’s record—more than 
a third of a century of specializing in one product: precision 
Thermostatic Bimetal—many manufacturers now specify Chace for 
all their bimetal needs 


ere 
2 


It contains many well illustrated pages of valuable design data 
and examples of successful applications of bimetal! More than 
40 types of Chace Thermostatic Bimetal are available in coils, 
strips and completely fabricated elements of your design 


ees 
Thermostakic Bimetal 
1615 BEARD AVE., DETROIT 9, MICH. 
For more information, turn to Reader Service card, circle No. 432 
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duits arranged in two levels and 
weighs 275 lb. The brackets are 
spaced every 12 to 25 ft along the 
bridge. 

Plastics cladding used 

The brackets consist of a frame 
supporting three rollers that allow 
for expansion and contraction of the 
cable. The rollers are coated with 
reinforced polyester resin to insulate 
the pipes from the bridge structure 
and any posssible stray currents 
coming from other services using 
the bridge. 

The pipes themselves are coated 
with an epoxy resin reinforced with 
glass mesh to prevent weathering 
Welding was not required in the in- 
stallation. It was a simple plotting 
operation with the brackets them 
selves serving as templates for drill! 
ing bore holes. 


Phosphate Lubricants 
for Hot Metal Forming 


Increased tool life and reduced 
tool removal pressures in the pierc 
ing of seamless tubing have been 
achieved with the use of phosphaté 
lubricant systems developed in West 
Germany. 

In a typica 
life was increased from 5 to 50 bil 
lets and the pressure required t 
remove the mandrel was cut fron 


operation, mandré 


nearly 3000 psi to 200-900 psi. 

These phosphate lubricant systems 
were recently described by G. Graus 
and I. W. Luckerath of Phoenix 
Rheinrohr AG as basically mixture 
of sodium, potassium and phosphorus 
pentoxide. The lubricants are rec 
ommended for use at temperature 
from 1100 to 2200 F. 
Lubricant is water soluble 

The lubricants are said to provide 
a water soluble melt which softens 
at high temperature, with the vis 
cosity of the melt dropping evenly 
and steadily with increasing heat. 

The lubricant and its variations, 
which may contain additions of 
borax, alkali halides, sulfates or 
certain metal phosphates, can _ be 
used as powders, but solutions are 
easier to apply. After the water 
evaporates at high temperatures, a 
wetting adhesive lubricant film forms 
on both the work and tool. The film 


retains its load-carrying capacity 





Double-Layer Nickel Plating 





is the difference between 


Both of these plated panels were exposed 
in a corrosive marine atmosphere for 
18 months! 

You can see how the panel on the 
left plated with a Nickel-Chromium 
coating that is perfectly suitable for less 
rugged use fared in this severe out- 
door test. 

But the panel on the right 
to the same 2.0 mil thickness 
its rich original luster! 

Why? Double-Layer Nickel Plating — 
a good thick layer of sulfur-free, semi- 
bright Nickel beneath the lustrous bright 


— coated 
retained 


For more 


this and this 
~ 4 


Nickel layer and the thin chromium 
overlay. 

Remarkably durable, 
tion provides outstanding resistance to 
corrosion, abrasion and wear .. . helps 
assure the mirror-bright, lasting eye 
appeal that satisfies today’s quality- 
conscious customers. 

For more information on the dura- 


this combina- 


bility of decorative Nickel-Chromium 
plating, write for your free copy of “The 
Contribution of Nickel and of Chromium 
to the Durability of Decorative Plating.” 


Che International Nickel Company, Inc 
67 Wall Street ixeo New York 5, N.Y. 
——— | 


Inco Nickel 


Nickel makes plating perform better longer 
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Available Now!! 
Reprints of 


MATERIALS IN DESIGN ENGINEERING 
MANUALS AND SPECIAL . REPORTS 


Because of the great demand for the well-known Manuals and Special 
Reports that are widely used for reference purposes, MATERIALS 
IN DESIGN ENGINEERING has reprinted them for your use 
These outstanding articles provide you with complete and useful 
information on the properties, characteristics and uses of engineer- 
ing materials and finishes. 

The price is right! Only 35¢ for each reprint; 40¢ if shipped to 
foreign countries. On quantity orders, discounts are offered. To 
obtain your copies, indicate in the handy coupon below the Manuals 
and/or Special Reports you want. FOREIGN ORDERS MUST BE 
ACCOMPANIED BY PAYMENT! 

Would you prefer receiving these valuable reprints automatically in 
the future? If you are a subscriber to MATERIALS IN DESIGN 
ENGINEERING, then avail yourself of an additional service offered 
by our Reader Service Department. Let us add your name to our 
mailing list, and you will receive a year’s supply (more than 12) of 
Manuals and/or Special Reports for the reasonable price of $4.50* 
per year. Just fill out the coupon below and mail it to: 


Reader Service Department 
MATERIALS IN DESIGN ENGINEERING 
430 Park Avenue 


under extreme pressures because it 
forms a phosphate boundary layer 
on the metal surfaces. 

One of the lubricants has recently 
been introduced in the United States 
and Canada by Alpha-Molykote 
Corp., Stamford, Conn. under the 
tradename “Phosphatherm RN.” 


Phenolic Glove Ports 


Molded phenolic has solved a cost 
problem in the design of glove port 
used to handle radioactive plutonium 
n sealed enclosures 

According to Hooker Chemical 
Corp., the problem lay in selecting 
an economical material that was: 
1) resistant to corrosion and fire; 2) 
structurally sound; 3) leakproof; 
and 4) easily installed into a variety 
of materials of varying thicknesses 
In addition, the ports had to have 
a smooth finish and a short contout 
to allow for positive glass sealing 
and safe glove changing. 

Originally, parts were machined 
from solid or welded metal stock, o1 


rolled and formed from 20-gage 











New York 22, N. Y 


VY Quantity @ 35¢ each 


Corrosion 

Hard Coatings and Surfaces 
Selecting Plastic Laminates 

Solid Electrical Insulation Materials 
Fiuorocarbon Plastics 

Magnesium and Its Alloys 
Conversion Coatings for Metals 
Titanium 

Materials for Gears 

Mechanical Tubing 

Joining & Fastening Plastics 
Aluminum Alloy Castings 

Therma! Insulation Materials 

New Developments in Ceramics 
Designing with Heat Treated Steels 
Porcelain Enamels, Ceramic Coatings 
Paper as an Engineering Materia! 
Designing Metal Stampings 

Sleeve Bearing Materials 

Sheet Formed Plastics Parts 

How to Select a Stainless Steel 


Engineer's Guide to Plastics 

Organic Coatings for Metal Products 
Designing with Metal Powder Parts 
Physical Properties & Tests 

Industrial Textiles 

Materials for Springs 

Adhesive Bonding 

Die Castings 

Impact Thermoplastics 

Material for Gaskets—Packing—Seals 
New Welding Processes 

Low Pressure Reinforced Plastics 

Low Cost Coatings for Metal Parts 
Why Metals Break; What to Do About It 
Appliances: What Materials Are Next? 
High Temperature Metals 

How Radiation Affects Materials 
Filament-Wound Reinforced Plastics 
Ferrous Castings 

Automobiles: What Materials Are Next? 
What Users Think of Polypropylene 
Creep Rupture 

Chemical Process Ev:vipment 

What's New in Foam Plast 


The Challenge of the Materials Age—PRICE $1.00 
Guide to Materials Standards & Specifications—PRICE 75¢ 
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Company 
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i > 
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NEERING and would like 


Title 


Zone State 
to MATERIALS IN DESIGN ENGI.- 
to receive each future Manual and/or 


Special Report, when reprinted. Please start with the.... me 
issue. Upon receipt of your invoice, I will pay $4.50 for a year's 


supply 


*Foreign subscriptions—$5.50 
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High vacuum furnace for testing 
the elastic modulii of pure and alloy 
refractory metals at temperatures 
up to 4000 F and at pressures as 
low as 0.2 » Hg. Tantalum heating 
elements radiating from the cen 
tral test chamber are framed by 
molybdenum radiation shields. The 
metals to be tested are intended for 
use in jet engines and missiles. 








Another report on 
Air-4 tool steel 





Dlanking and embossing this automotive part, 
from coiled steel of .125 in. thickness and doing 
t at substantial speed, is all in a day’s work 
for Bethlehem Air-4 tool steel . . at Melrath 
Metal Stamping Corp., Red Hill, Pa. Tool engi- 
neers at this plant have several good reasons for 
viving a good report on Air-4: they like the ease 
with which it can be machined its simple 
heat-treatment, and above all, they admire its 
Hardened to C-60, 
undergoes every 
100,000 strokes of 


vear-resistance Rockwell 


the die redressing 


slight 
the 


press 

LOW TEMPERATURE 
free-machining, medium-alloy tool 
1550 F. 
It has excellent free-machining characteristics 


IARDENS AT 
\ir-4+ 1s a 
teel which about 


hardens in air—at 


of a lead addition 


ause It also has excellent 
vear-resistance and high toughness, and is deep- 
long tool life 

Why not place 


for a trial bar 


hardening to assure 
\ir-4 is a versatile tool steel 
and use it in 
Your Bethlehem tool steel 


istributor can give you prompt delivery 


an order right now 


in experimental run 


ry) 


vill 


Bethleh 


Tan! Cto 
PU YLU 


el Enoineer Says: 


| > 
¢ > 


Always Heat-Treat the Tool Instead of the Thermocouple 


Many tool failures 


during 


stances, 


chart may have indicated proper heat 


treatment 


heat-treatment. In 
although 


temperatures, 
structure of the tool 


can be 


many 


the thermocouple 


the 
that 


shows 


attributed 
to the use of improper temperatures 


micro- 
the 


And the bottom tends to be colder thar 
the top. An operator who is on the ball 


in will survey his furnaces to determin 


what temperature differences are pres 
him in selecting 


the location which will provide the 


ent. This will assist 


most accurate indication of the tem 


recorded not at 


tained by the tool. This is called ‘‘ heat 


temperatures were 
treating the thermocouple, instead of 
the tool.’’ 

It is easy to see why such errors 
occur, for the thermocouple indicates 
the temperature at the location of its 
tip only. Most furnaces have some non 
For ex 


uniformity of temperature 


ample, locations near the source of 


heat are hotter than remote locations. 


perature of tools heated in each fu 
It will often indicate that more 
than one thermocouple is needed 


nace, 


Where a temperature survey is not 
feasible, the tip of the thermocoupk 
should be placed as near the tools as 
possible. But avoid locations near the 
floor, sides, roof, or near the source of 
heat 
accurate, and highly 


Although the thermocouple is 
useful, it’s by 
no means foolproof. 
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If you require ferrous, non-ferrous, clad or embossed 
shapes, with uniform high-quality appearance, ready 
for your production lines, investigate Roll Formed’s 
shapes. By combining forming, punching, notching and 
cutting to exact length in one high-speed operation, 
Roll Formed gives you the engineered shapes you want 
at lower cost. For detailed information of the shapes, 
designs and metals available ASK FOR ROLL 
FORMED CATALOG 760. 


COMPANY 


MAIN OFFICE AND PLANT 
3752 OAKWOOD AVE., YOUNGSTOWN, OHIO 


oe hs see aE eS SE 
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stainless steel. When larger quant 
ties were required, aluminum cast 
ings were specified. Although th« 
aluminum ports satisfied design re 
quirements, costs were considered too 
high. According to Hooker, compres 
sion molded medium impact pheno 
solved the problem. 


Phenolic glove port rings and 
flanges are bolted to inside .. . 


. . « of glass-walled chamber. 


Inexpensive Meter for 
Light Transmittance 


The light transmission character 
istics of plastics sheets for lighting 
fixture covers can be easily and ade 
quately measured with an inexpen 
sive light meter developed by th 
Materials Laboratory of Chicago 
Molded Products Corp. 


Wide band source, detector 

The unit, designed by C. L. Ar 
drews III, and D. E. Pittan, pro 
vides an economical substitute fo 
expensive calibration equipment that 
would not be used continuously. The 
unit, called “Campco-Lite,” costs 
less than $100. 

A photovoltaic cell detector and 
photographic photoflood light source 





(Advertisement 











Lubricity is a property of lead that is 
somewhat unusual among metals — a 
property that results in a variety of 
uses. The most obvious is in bearing 
metals. In this instance it is sometimes 
employed as an alloy to make bronze 
tin-base and lead-base babbitts. Or 
through powder metallurgy, other com 
binations like high-lead copper for bear 
ings are produced. Mixtures of lead and 
Teflon and coatings of lead oxide are 
newer developments in this field 


DU Olillless Bearings 


These oilless bearings are made from 
lead and T.F.E. fluorocarbon (Teflon) 
powders impregnated into a sintered 
bronze matrix, with a steel backing to 
provide strength. They withstand a 
wide range of tough operating condi 
tions, and provide long service life for 
thrust bearings, slides and general bear 
ings. A more recent use Is in helicopter 
rotor-shaft bearings, where high per 
formance and minimum maintenance 
re required 
The coefficient of friction range with 
DU bearings is similar to that of 
conventional oil lubricated bearings 
varying from 0.04 at high loads and low 
speeds to around 0.16 at fractional loads 


a & 


Photomicrographs of DU befo 


and after 


- - ris 
tae Sth 
Se » os @. 


and high speeds with operation over a 
150°F. to 536°! 
[They have given trouble-free service 


temperature range of 


even when exposed to abrasive cement 
concrete mix and other dirt-laden 
atmospheres 


Lead Greases and Soaps 


Industry in a search for more efficient 
greases found that lead in the form of 





a fine powder, intimately mixed with 
grease, markedly improved the latter’s 
lubricating properties under the most 
severe operating conditions. In use, the 
leaded grease acts as a vehicle to carry 
particles of lead powder to gear or 
wearing surfaces where, under pressure 
the lead coalesces and forms a uniform 
layer or film of lead. Extremely tena 
cious, this lead lining fills score marks 
pitted or worn surfaces and thus, in 
effect renews them 

Another advancement in the manufac 

ture of grease has been the development 
and utilization of lead soaps, using the 
lead salts of fatty acids. These include 
lead naphthenate, lead linoleate, lead 
oleate, lead recinoleate and others. Lead 
soaps do not change in viscosity during 
storage and do not separate or hydrolize 
in the presence of moisture. This pre 
vents precipitation of the saponifying 
compound, and perpetuates the lubri 
cating properties 


Lead Bearings in Rocket Flight 


Rocket propulsion and supersonk 
aircraft pose a pressing problem for 
materials scientists need for high 
temperature lubricating materials 


Researchers at th NASA 


Research Center, Cleveland, have 


Lewis 
developed bearing systems for high 
speeds and high temperatures which 
Lead 
fired on” the bearing sur 


will never require lubrication 
monoxide ts 
laces Bonded lead me noxide coatings 
have better life and a lower coefficient 
of friction at high temperatures than 
molybdenum disul 

NASA’s coating 
under 


such standbys 

phide. The reason 
normally 
conditions which produce high surface 


lubricates best 


temperatures. At sliding velocities of 
2.400 to 10,000 ft. per min. (highest 
speed studied) the coefficient of friction 
was 0.05 to 0.08 for all test temperatures 
High speeds, loads, and temperatures 
tend to form a viscous molten film. Slid 
ing can then take place by plastic or 
viscous shear rather than shear along 
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the crystal planes. Found to be best 
when its operating temperature is close 
to 1000°F. — though designed to operate 
in the 600 to 1200°F. range — data show 
that both bearing life expectancy and 
friction coefficient for cool operation are 
good enough to recommend it even when 
it must be started or cycled through 
room temperature. Lead monoxide and 
other formulations have been success 
fully applied to stainless steel and 
Inconel X. They can be applied as a 
dry powder or sprayed on as a watery 
slurry and fired at 1650 to 1800°F 


Miles of Lead-Lubricity 


Under a treaty with Canada, the U.S 
is building the $720 million Niagara 
Power Project — the largest hydro 
electric development ever undertaken 
in the Free World. Lead, uniquely 
employed in sheet form, gaskets the 
more than 16'4 miles of joints between 
the base and vertical members of two 
parallel concrete conduits. As a result 
sheet lead serves as a lubricant during 
any wall movements due to stress 
induced by ground movement, contrac 
tion and expansion, while it also acts 
as a water seal for the joint 


Although other materials were consid 
ered, lead’s lubricity was the decidins 
factor. If the massive wall blocks were 
not free to adjust their position, tremen 
dous thermal and ground forces might 
buckle or shatter them. The ability of 
lead to carry heavy loads, its low cost 
and the ease with which it is cut and 
vorked are other factors that contrib 
uted to its selection. Lead is used in 
similar applications in bridges and 
other heavy construction, as a bearing 
plate and lubricant between supporting 
structural members 


For information or technical assistance 
on new lead developments and applica 
tions — and how they can relate to your 
produc ts see Sweet's Design Edition 
Catalog, or write to: Lead Industries 
Association, 292 Madison Avenue, New 


York 17, N. Y 
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are used in the novel design. This 
system was preferred to a photo 
electric cell and an _ incandescent 
lamp because the lamp provides in 
sufficient violet and ultraviolet light 
to calibrate fluorescent lamps, and 
the photoelectric cell is sensitive io 





a narrower band of the spectrum 
than the photovoltaic cell. 

The instrument consists of a ver 
tical housing with the light source 
mounted in the top and the detector 
at the bottom. The inside of the case 
is painted dull black to minimize 
reflectance. An intermediate bulk 
head incorporates a calibrated open 
ing that helps columnize the light to 
give a more uniform distribution on 
the detector. The cell and the speci 
men holder immediately above it can 
be aised and lowered to zero the 
letector before measuring a speci 
men. 

Three-step operation 

Specimen calibration is done in 

three steps: 1) the detector plat 


form is positioned at the zero mete 


The Problem: To creat hermocouple housing that will reading, 2) the specimen is put in 
endure extremely high temperat&@fes without damage to the housing 


The solution: A CHROMALLIZED molybdenum thermocouple 
housing. This housing withstands temperatures up to 4100°F. Other 
applications are structural parts for re-entry vehicles, high tem- 
perature testing grips, and ramjet engine components 





What is Chromallizing? 

A proven process for diffusing chromium and other elements into 
the surface provides an alloy case which is integral with the base 
metal. It can't peel or flake. the chromium and other elements 
diffuse uniformly into recesses, pores, cracks and even blind holes. 


CHROMALLIZING processes are also being used to protect super- 
alloys for jet engine parts and to protect ordinary steel against wear, 
oxidation and corrosion. 


WRITE FOR ILLUSTRATED BULLETIN MC 


Welded steel! tubing replaced cast 

A i] parts in the blade yoke of this jig 
oma oy 4 saw. The rectangular tubing ac 

r corporation cepted the severe 180-deg bend with 

out noticeable distortion or weaken 

169 eae no pad] NYACK, N. Y. ing. The result was a reduction in 
mwoo - weight, and savings in time, mate- 

CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA rials, and assembly and shipping 
PROPELLER CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS costs Special-shaped tubing was pre 
Propelients, cartridge actuated devices, explosives and special chemicals. Rei ‘ » . ~aner “d 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO. Quolity gray iron castings. ferred to round for its cleaner-lined, 


SINTERCAST DIVISION, YONKERS, N. Y. Machinable carbides & nuclear materials trimmer appearance. 
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READY PACK 
IN ROLLS... 





_.» 


Kodak Industrial X-ray Film, Type AA 
and Type M in 16mm, 35mm and 70mm 
widths, 200-foot lengths 


Here is America’s preferred Industrial X-ray Film in a new con- 
venient form—in 200-foot rolls, and in three widths. Ready 
Pack rolls are the answer for panoramic or moving slit methods 
of radiography of thin-wall vessels and pipe, honeycomb, circum- 
ferential welds, etc. Unroll the needed film, cut it off, seal the 
ends with opaque, pressure-sensitive tape. You are ready to 
inspect aluminum or magnesium alloys, thin steels or anything 
where lead screens are not required 

Ready Pack rolls are supplied on cardboard cores, 12 inches 
in diameter. The film is enclosed in a light-tight wrap-around 
sealed covering, without interleaving paper. It keeps clean and 
does away with darkroom loading. For processing, just separate 
the wrap along the sealed edge and remove the film 

For further information or to order a supply, contact your 
x-ray dealer or write us for a Kodak Technical Representative 


to call 


EASTMAN KODAK COMPANY 
X-ray Sales Division, Rochester 4, N.Y. 


READY PACK ROLLS... 








7Omm x 200 feet 











35mm x 200 feet 











*16mm x 200 feet 


*For the present 
this size available 
only on a special 


order basis 


lxOoGdalk 


TRADE MARK 
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for 
protection 
on light 
metals 


PROCESS ENGINEERED 
CHROMATE CONVERSION COATINGS 


Iridite protects against high altitude 
<i> weather extremes and against corro- 
sion by hydrocarbon fuels, such as 
gasoline and kerosene. 
“9 Iridite provides a highly protective 
<2 non-porous paint base. 
Iridite protects against corrosive 
storage conditions. 


pS wt 


LOCKHEED ELECTRA 


And, Iridite gives you these 
additional advantages: 


ON ALUMINUM—needs only normal pre- 
cleaning. Film withstands cold forming 
or bending. Easily heliarc welded. 
Unusually low electrical resistance. Clear, 
yellow or dye-colored finishes. 

ON MAGNESIUM—short immersion, room 
temperature solution, no electrical equip- 
ment. Corrosion protection relatively 
unaffected by high drying temperatures. 
Applicable to all alloys. Low electrical 
resistance. Color ranges from light gray 
to dark brown. 


CONVAIR- 
ASTRONAUTICS 


' a 





RIDITE—a specialized line of chromate 
conversion coatings for non-ferrous 
metals. Easily applied at room tem- 
peratures with short immersion, man- 
ually or with automatic equipment. 
Field Engineer. He's . y . . — 
listed under “Plating Forms a thin film which becomes an 
Supplies” in the integral part of the metal. Cannot 
yellow pages. Or, chip, flake or peel; special equipment, 
write for FREE TECH- sxhaust systems highly trai i 
NICAL DATA FILES. exhaust systems or highly trainec 
personnel not required. 


For complete infor- 
mation on iri 
contact your All 











Iridite is approved under government 
and industrial specifications. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET « BALTIMORE 5, MARYLAND 
BRANCH PLANT, 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: |. H. Butcher Co 
European Agent Sture Gronberger Storgaton 10. Stockholm Sweden 
Chemcol and Electrochemco! Processes. Anodes, Rectifiers, Equipment and Supplies for Meto! Finshing 
cD ne L isoprite Se penne <2 


Chromates Coatings Brighteners Supplies Equipment 
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~~~~ GE spectrophotometer 
—_ Compco - Lite 


yn F 2 
9. 6 5 


Light Transmission, x 


9 


ye) 40 
specimen Thickness, mils 


Light transmission readings mad: 
with the Campco-Lite meter and a 


GE sn ctrophotome ter. 


the holder and the reading is taken, 
3) the specimen is removed and the 
meter rechecked to be sure it returns 
to zero. 

The photoflood lamp has a useful 
life span of 4 hr, equivalent to about 
three months use. A timing counter 

used to assure that the bulb would 
not be used too long. 

Because this instrument is in- 
tended primarily for comparative 
tests, some of its determination 
were checked with a _ spectrophoto 
meter. As shown in the accompany- 
ing graph, the curve made by this 
meter varies from 2 to 6% from th 
spectrophotometeric determinations. 


Acrylic Paint Protects 
Plastics Radomes 


Coating large, glass-polyester ra- 
domes with an acrylic-type coating 
containing a small amount of tita 
nium pigment met five simultaneous 
design requirements. 

The requirements for the radomes 
were: 1) radar transparency, 2) heat 
reflectance, 3) adhesion to the plastic 
laminate, 4) weatherability, and 5) 
ease of application in the field. 
Originally, the domes were installed 
without any thought to protecting 
the outer surface from extensive 
weathering. In a relatively short 
time, it was found that the rate of 
deterioration was quite high and 
that protection would be necessary. 

J. R. Lampman and G. F. Damon 
of General Electric Co., Heavy Mili- 
tary Electronics Dept., Materials and 
Processes Laboratory, Syracuse, N.Y. 
evaluated a number of coatings, in- 
cluding epoxy, acrylic, polyester and 
polyurethane types. 











Ideas in Electronics 
from Norton 


} 
electron 


pecame 


before it becar 


outstanding 


the 


fract 


ue to 

naterial re. 
range 

rime source of 


Norton Cor 


For ¢ Xample, 
has high constant 
minimum 
TV, radio 


material is a 


leakage 
and 


recent 


of electrical 


radar tubes 


has been 


growth 
development of new 
terials with a 


The 


¥ ma 
prope rties, 


iumina 


resisuvity, to assure 


} , ry t } 
ne I elements In 


The same 
for tran- 


Innovation 


sistor potting. Norton silicon carbide is an 


essential component ll ligh 


tning arrestors 


For more 


and other non-linear resistors because of 
its variable voltage-current relationship. 
Silicon carbide is also finding new uses in 
microwave and as 


absorption, single 


crystals in high temperature rectifiers 


ind transistors. 


Fused magnesium oxide, used in most 


heating elements for electric ranges, has 
gained acceptance in such areas as ad- 


vanced thermocouple design and infra- 


red transmission 


Norton offer i wide choice of super 
oxides, 
and is 


engineering 


including 


refined refractories 


borides, nitrides and carbides, 


ready to work with you ir 


information, turm to Reader Service card, circle No. 


materials to meet your needs. But above 
all, Norton offers ideas in every field in 
which refractory materials play a part. 
Write NORTON COMPANY, Refractories 
Division, 342 New Bond Street, Wor- 
cester, Massachusetts. 


WNORTONK 


REFRACTORIES 
Crystallizing ideas 
into products 
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TURN TO ROCHESTER STEEL TUBING... 


7 


fr” 


j 7 
. ‘i 
rr : 
‘ é " 
of i > 
. 


your #7 pipeline to iB r) You'll can buy. Forming facilities that assure flat-as-a 
get refrigeration tubing that’s made to work the pancake serpentines. Complete end processing 
way you want it to work for as long as you facilities. Coiling, up to 2,000 feet, that readily 
specify. That's the very essence of Rochester adapts to modern production lines. And you 
Reliability and it means a lot to you. Quality get this with schedule-meeting delivery service 
Steel Tubing with mechanical strength far be Just write or wire Steel Tubing Sales Manager, 
yond normal stresses. The cleanest tubing you Rochester Products Division. 


Rochester Reflects Reliability 


ROCHESTER PRODUCTS DIVISION OF GENERAL MOTORS, ROCHESTER, NEW YORK 
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(cont'd from p 1i]9 


step and then by bake-curing. 
Coating thickness can be adjusted 
during dipping by altering sol- 
vent ratio. The DAP varnishes 
exhibit very low run-off or drip- 
ping after drying, as compared to 
other coatings which remain 
liquid or tend to drop during cure 

Good cures can be obtained by 
using peroxide catalysts and bak- 
ing at 320 F for 15 min. Heat 
sensitive parts can be cured as 
low as 212 F if baking time is ex 
tended to 16 hi 


A typical composition 

Coating formulators (FMC sup 
plies the resins only) can supply 
varnishes based on both dially! 
phthalate (Dapon 35) and diallyl 
isophthalate Dapon M). The 
diallyl isophthalate varnish is par 
ticularly noted for its heat re 
sistance. A typical varnish formu 
lation (containing about 45% 
solids) consists of: 


P arts by Wt 


Diallyl isophthalate 100 
Methyl isobutyl ketone 114 
n-butyl acetate 
t-butyl perbenzoate 


Aluminum Alloys 
for Auto Engines 


As reported in previous issues of 
this magazine (M/DE, Nov ’60, p 
147 and Dec ’60, p 9), the trend is 
toward aluminum in automobile 
piston engines. 

And the promise of new and im 
proved aluminum alloys for use in 
automotive engine block and cylinder 
head castings was held out recently 
by Yeshwant P. Telang of Ford 
Motor Co.’s Scientific Laboratory. He 
described such alloys—aluminum 
21% silicon alloys with ultimate 
tensile strengths approaching 50,000 
psi—at the 42nd national Metal Con 
gress held last fall in Philadelphia. 
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Telang says the new alloys have 
unprecedented mechanical properties, 
particularly for high silicon alloys. 
In fact, he says, properties of the 
alloys are higher than those of com- 
mercial automotive casting or heavy 
duty piston alloys currently in use. 
In addition to their high strength, 
the alloys have excellent hardness, 
impact and anti-friction properties, 
low density, and low thermal expan- 
sion coefficients. 

Alloys of similar composition have 
been used for pistons in Europe for 
some time, Telang says, but their 
poor foundry characteristics, exces- 
sive variation in properties and poor 
machinability have caused them to 
generally neglected in this coun 
try. 

Fine microstructure 

To achieve the superior properties 
mentioned by the Ford scientist, the 
alloys have been modified to produc« 


Microstructure of two aluminum 
1% silicon alloys compared. 
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Ford alloy). 


it’s DELRIN’ 


You get metal-like properties in 
these new, plastic, prevailing- 
torque lock nuts: excellent 
strength, rigidity and dimensional 
stability. 

Recommended for light metal 
assemblies, toys and similar fast- 
ening... they can save about half 
the cost of aluminum lock nuts. 

Available in 410 and '4” sizes, 
the RB&W open end acorn nuts 
have holding strength of 500-700 
lbs in straight tension. Prevailing 
torque (a measure of its locking) 
is 8-10 in-lbs for the #10; and 12- 
15 in-lbs for the 4”. The nut forms 
its own thread. Pigmented gray is 
standard; other colors available ir 
production quantities. Reusable. 
Send for samples. 


Ask about other sizes and styles... and 

other parts custom molded from Delrin or 

other thermoplastics in production lots. 
Write Russell, Burdsall «€ Ward 
Bolt and Nut Company, Port 
Chester, New York. 


*Dulont trademark 
116th year 


Fer more Information, circle No. 395 
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a material with the finest possible 
microstructure (see accompanying 
photos). The alloys have the advan 
tage of little or no loss in refine 
ment during remelting, superheating 
or holding at elevated temperatures, 
according to Telang. 

The alloys have been studied ir 
sand cast, chill cast and permanent 
mold specimens with results that 
suggest their ultimate use for liner- 
free engine block castings. 


Liquid Brightener for 
Zinc Plating Baths 


4 new liquid brightener for zinc 
plating baths has been introduced by 
Metal & Thermit Corp., Rahway, 
N. J. Identified as Brightener No. 
25, the formulation is a free-flowing 
liquid that can be added directly to 
the plating bath without prior dilu 
tion. 

The producer says the brightener 
is extremely useful for applying a 
uniformly bright zine plate to low 
current density areas such as re 
cesses and threads. The brightener 
is said to produce crystal clear de 
posits on case-hardened and _ hot 
rolled steels. It is suitable for uss 
in barrel, hand, hoist and automati« 
plating operations KEY NO. 609 


Gold, Cadmium, Cobalt, 
Iron Plating Processes 


Several important electroplating 
processes were described at the an 
nual meeting of the American Elec 
troplaters’ Society, held last summer 
in Los Angeles. 

Gold can now be deposited by two 
additional electroplating processes: 
one produces heavy, nonporous de- 
posits and can be used for protecting 
nuclear reactol components; the 
other produces thin, nonporous de 
posits and can be used to plate 
printed circuit elements. In addition, 
new sulfamate plating solutions hav 
been used successfully to obtain cad 
mium, cobalt and iron electroplat 
1. Gold plating techniques 

Heavy gold—The heavy gold plat 
process, developed by R. See £ 


ing 
miller and J. K. Gore, Los Alamos 


Scientific Laboratory, University of 
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Durable VITON® helps solve corrosion, heat 
problems in design of new pulseless pump 


{ new twist on the 2000-year-old Archimedean screw 
principle has resulted in this unique positive-displace 
ment pump, designed to handle highly viscous liquids 
and slurries containing abrasive and crystalline par- 
ticles, without damage to crystals. 


The key to the efficiency of this Goodyear* pump 
is the Viron-bonded plate wheel (see diagram). The 
slots are edged with durable Viton, which not only 
prevents galling, but exerts a squeegee wiping action 
that keeps “problem” liquids moving at full flow, with- 
out foaming or agitation. 


Du Pont Viron was chosen for this application be- 
cause of its exceptional resistance to corrosive chem- 
icals and oil at high temperatures. No ordinary 
elastomer—natural or synthetic—could stand up to the 


VITON 


SYNTHETIC RUBBER 


MEG. uw 5. pat. OFF 


Better Things for Better Living . . . through Chemistry 


corrosive attack while maintaining a positive seal at 
rotor! speeds up to 3600 rpm. 


Do you have a design problem that might be solved 
by Viron’s unique combination of properties? To 
receive more detailed information, just mail the cou- 
pon below. 


E. |. du Pont de Nemours & Co. (inc.) 
Elastomer Chemicals Dept. MDE-3 
Wilmington 98, Delaware 


Please send me your FREE booklet 
that contains technical data 
about VITON synthetic rubber 


Address 


City 


For more information, turn to Reader Service card, circle No. 370 
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LOOK ssc oo 


oo. 


This cam is not as simple 





as it looks! 





It’s the heart of a water 

softener of advanced de- 
sign for home use. The three projections around this Titan 
brass forging are a combination of six different angles from the 
center line of the piece. This design requires the skill of Titan 
die makers and forge pressmen. The closer tolerances of Titan 
forging in this reversing cam mechanism spell a big difference 
in the plumbing fixture where hand-in-glove fit is a must. 
Use Titan forged brass parts to solve your design problems. 
Let us help design and quote on your component parts. 
Call your nearest Titan Man for detailed data and a brass 


forging quote. Or send your sample and blueprint to 
Bellefonte, Pa., or Newark, Calif., for quick service. 


TITAN METAL MANUFACTURING COMPANY 
s “ * CERRO CORPORATION 


Bellefonte, Pa. « Newark, Calif. « Offices & Agencies in Principal Cities 
Established 1915 RODS ¢ FORGINGS «+ DIE CASTINGS * WELDING RODS «+ WIRE 
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California, Los Alamos, N. M., uses 
a gold solution containing small 
amounts of sulfonated castor oil 
(turkey red oil) and relatively large 
amounts of free cyanide. Currents 
of 4 to 10 asf are used to make 
plates up to 30 mils thick 
The plates are bright to semibright 
Depending on the finish of the bass 
metal, plates up to about 5 mils thick 
ire very smooth and thicker plates 
are only slightly rough 
Porosity of the plates is especially 
yw. When various plating thick 
vere tested thev were ignifi 





Welding aluminum waveguide 
Welding engineer at the metallurgi- 
cal laboratories of Olin Mathieson 
Chemical Corp., 460 Park Ave., New 
York 22, uses an improved MIG spot 
elding gun to fabricate an alum 
num alloy waveguide for electroni 
equipment. Refinements made by the 
company’s metallurgical laboratories 
are Said to make the MIG spot weld 
ng process much more useful to 
fabricators of aluminum products 
The results: more rapid production 
substantial labor and equipment 
savings, and better product appear 
ance 

The MIG spot welding process was 
de veloped during World War II for 
joining steel, and was later adopted 
for joining aluminum and stainless 
steel (Materials & Methods, Jan ’50, 
p 54) KEY NO. 610 








EMBOSSED 
DESIGNS 
IN G 
METALLIC 
COLORS... 


Choose from the largest variety of laminations, gauges and 
special effects in the field. Available in continuous rolls, cut-to- 
size sheets, die cuts or in widths as narrow as 1/4 inch. 

Our design engineering department will assist you in selection 
and application to meet your individual needs. No cost or 


BACK PEELS OFF 
== 0 FOR ADHESION ¥ 


obligation. 


ALL FABRICATION DONE BY US EVERY STEP OF THE WAY 


Every process in the fabrication of Mirro-Brite Mylar is done 
in our own factories ...metalizing, coating, embossing, printing 
and lamination. This insures uniform quality control plus 
significant savings to you. 










































































Decorative metalized 
trims pre-cut to your exact 
size and shape in continu- 
ous rolls. Peel off and 
press on! A big time saver 
on your production line 


WRITE FOR FREE SAMPLER BROCHURE 


TV: PRODUCTS, INC. 


101 WEST FOREST AVE ENGLEWOOD, N.J 
NEW JERSEY: LOwell 8-0610 NEW YORK: Wisconsin 77-4435 


“PIONEERS IN METALIZED MATERIALS" 


*A DuPont Polyester film 
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am 421107.) 
CAVITY 


.250 DIA. + .OOOS .0625 + 0005 

156 DIA-+ 9005 — 156 + 0005 

.1875 + .0005 
.281 + .0005 


.062 DIA-+ .9005 
T.1.R. .0005 


UNBELIEVABLY CLOSE TOLERANCES 


on graphite jigs and fixtures 





Here are a few examples— 

Concentricity of drill holes to .0OOS T.!.R. 
Drilled holes as smali as .0OS held to + .0005 
Depth of holes held to + .0O0O05 

Oblong or “pork-chop" type cavities—liength and 
width held to + .OO1, depth held to + .0005 


Combine Speer’s superb machining skill with the wonders of Speer 
Graphite itself and you have the perfect solution to many high-temperature 
problems. Graphite actually gets stronger as it gets hotter . . . does not 
warp... will not split or break down under severe thermal shock. It is 
chemically inert and is not wet by molten metal or glass. Speer Graphite 
is the ideal material for many high-heat applications, such as transistor 
jigs, fusing positioners, honeycomb jigs, furnace fixtures, brazing jigs, 


glass-to-metal seals. 


BRING YOUR PROBLEMS TO SPEER! Years of experience in solving 
tough high-temperature forming and positioning problems with graphite, 
plus Speer’s unusual fabricating skill, provide hundreds of answers for the 
aircraft, electronics and powdered metals industries 


To obtain full information on Speer Graphite and Speer machining 
facilities in relation to your specific requirements, send us your de- 
tailed blueprints. Your inquiry will receive prompt attention. 


CARBON PRODUCTS DIVISION 
ST. MARYS, PENNSYLVANIA 


Products of the Carbon Products Division include: 


Brushes for Motors & Generators « Carbon & Graphite Specialties « Electronic Tube Anodes « Flash 
ht & Battery Carbons « Plates & Rods « Rocket & Missile Components «+ Ultra Pure Graphite 


For more information, turn to Reader Service card, circle No. 453 
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cantly less porous than comparable 
plates made by four other gold plat 
ing methods. 

Steel and copper specimens plated 
with 1 mil of gold by the new process 
withstood boiling in concentrated 
hydrochloric and nitric acids without 
showing any weight loss 

Thin gold—The thin gold plating 
process uses sodium gold cyanide 
with citric acid and/or ammonium 
gold citrate. 

The process has been used by R. A 
Ehrhardt, Bell Telephone Labora 
tories, Murray Hill, N. J., to gold 
plate copper printed circuit elements 

One of the main problems in plat 
ing printed circuit conductors is pre 
venting the plating solution from 
damaging the circuit board or seri 
ously weakening the plastics sub 
strate. 

Copper circuit elements are gold 
plated for several reasons: to assist 
fluxless soldering, to provide a good 
electrical contact surface, and to re 
sist the reverse-etch process 

Electroplates ranging from 0.003 
to 0.1 mil thick have been success 
fully produced The porosity of 
these plates, although quite low 
dependent on the quality of the base 
material 
2. New sulfamate solutions 

Previous success with sulfamate 
solutions for plating nickel and lead 
prompted R. C. Barrett, president, 
Barrett Chemical Products Co., Inc., 
Shelton, Conn., to use similar solu 
tions for plating cadmium, cobalt 
and iron 

Cadmium—A_ stock solution of 
cadmium sulfamate was made by 
reacting high purity cadmium carbo 
nate with sulfamic acid: pH was in 
creased by adding more cadmium 
carbonate or lowered by adding more 
sulfamic acid. Two experimental! 
baths were made from these solu 
tions (in oz per gal): 

A 

Cadmium sulfamate 42.0) 

Cadmium (metal 

content) 15.3 

Boric acid 1.0 

Nickel sulfamate , 0.25 

Both baths were operated at room 
temperature in the pH range 3.5 t 
4.5. Anodes were 14 -in. thick ele« 
trolytic cadmium which corroded 
smoothly at 100% anode efficiency 

Cadmium deposits from the tw 
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you can tap the world’s largest rubber tree 


It would take more than 100 million rubber trees —a vast “plantation” covering more acreage 
than Connecticut and Delaware combined —to match the productive capacity of Goodrich-Gull. 
Our two strategically located plants together can produce enough Ameripol rubber in a yea 
to make 70,000,000 passenger car tires . . . or to make a 4-foot-wide rubber belt stretching 
from New York to Honolulu and back. What does this mean to you? Just this. The quality 
and quantity of synthetic rubber you need for your production, when you need it. In other 


words, a guaranteed source of supply. As American industry's appetite for man-made rubber 


grows (over 65°, of all rubber consumed is now synthetic), Goodrich-Gulf is more than 
for producing synthetic rubber. 


ready to meet the demand with the world’s largest capacity 


GP Goodrich.Gulf Chemicals, Inc. 


1717 East Ninth Street, Cleveland, Onio «+ Piants at Port Neches, Texas, and Institute, W.Va 
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CORROSIVE 
SERVICE 





MEP ROR SG, 

i 
aa In many metals including... 

STAINLESS STEEL 

MONEL « NICHROME 

PHOSPHOR BRONZE 

ALUMINUM 

BRASS « COPPER 


For many uses involving... 
FILTER CLOTH ¢ SIEVES 
STRAINERS « SCREENS 
BACKING CLOTH 

WIRE GUARDS 

BOLTING CLOTH 


SPACE CLOTH 
BASKETS 


If you have a tough corrosion problem and need wire 
cloth or wire cloth parts, here’s a source of supply that 
knows the answers. We are proud of the quality of our 
cloth...accurate mesh count, close tolerance wire di 
ameter, precision weaving...plus the know-how neces 


sary to specify the proper alloy for your service conditions 


Write or call us today if you have a problem 


/ 
NEWARK | 
for calling for anti-corrosive wire cloth or wire 
0 ACCURACY cloth parts. Send for Bulletin F-C 


ire Gloth 


COMPANY 


351 Verona Avenue * Newark 4, New Jersey 
r more information, turn to Reader Service card, circle No. 414 
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baths had large, coarse grain struc 
tures. But in spite of the large grain 
structure, the cadmium deposits 
showed higher density and less por 
osity than deposits from other elec 
trolytes. 

Although the denser cadmium dé 
posit provides greater corrosion pro 
tection, it can lead to hydrogen em 
brittlement since hydrogen cannot be 
effectively outgassed. 

Maintenance and control of the 
cadmium sulfamate plating bath is 
simple and easy, according to Ban 
rett. 

Cobalt—Sulfamate solutions have 
been used successfully to deposit co 
balt and cobalt-nickel alloys on mag 
netic memory tapes. Cobalt-nickel 
deposits 0.0000025 in. thick have 
been used on 0,.001-in. thick phosphor 
bronze magnetic tapes for high fre 
quency character storage as well as 
video and high fidelity sound record 
ing 

The formula for a _ cobalt-nickel 


alloy bath for plating magnetic re 





King size pigs of high purity and 
Prime Western grades of zine 
weighing 2500 |b—are available from 
the New Jersey Zine Co. Two desig 
features make handling of the 36 x 
28 x 16-in. pigs easier: tapered holes 
n the top to accommodate crane 
hoist tongs, and legs and wings to 
allow lift truck prongs to be placed 
in either of two directions 


KEY NO. 611 








For example, ‘“‘Mylar’’* polyester 


Tough, durable Mylar” film gives many products extra 


resistance to heat, cold and aging 
. . . lengthens their life. Today, 


cuts costs eee improves “‘Mylar’’, with its resistance to 


chemicals and moisture, is improv- 


ad ing the performance of products 
pro uct performance as different as pr eesti 


and intercontinental ballistic 


missiles. 

Can this unique plastic film and 
products made with it help you? 
Formoreinformationon “Mylar’’, 
write the Du Pont Co., Film Dept., 
Room S-8, Wilmington 98, Del. 


Better Things for Better Living .. . through Chemistry 


DU PONT 


. . ® 
1. Huge (100 ft. diam.) in- 2. Permanent collar stays of 3. Capacitors with insulation 
flatable satellite of metalized ‘‘Mylar’’ last the life of the of ‘“‘Mylar” give long-lasting 


“Mylar” stays strong and flex- shirt ... keep theirshapeeven reliability . . . need for costly POLYESTER FILM 
ible in sub-zero outer space. after hundreds of launderings. encapsulation is eliminated. 
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PRECISION RESISTANCE, 
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A=] BD 


The Better Metal for 
HIGH ALUMINA 
CERAMIC SEALING 


CERAMISEAL (v.S. Pat. No. 2,960,402) 
Chemical Analysis: 25% Cobalt, 48% Iron, 27% Nickel 


Speci WBD for ceramic-to-metal sealing, 
CERAMISEAL alloy has expansion characteristics closely match- 
ing those of high temperature alumina ceramics. Low thermal 
conductivity, approximating that of ceramics, minimizes thermal 
ses during rapid heating and cooling cycles. CERAMISEAL 
is readily brazed, deep drawn and machined; is supplied 
vacuum melted) in strip. 


designed by 


aily 


stres 
air or 
wire or 


my 


\ 
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ELECTRICAL CONDUCTIVITY 
AND RESISTIVITY 
VERSUS TEMPERATURE 


THERMAL EXPANSION 
MARACTERISTICS OF 
CERAMISEA 


ge in Resistivity Reterrcd to 20°C 


Percent Chan 


oo «c 200 300 
Temperature “C Temperature °C 
Ceramiseal Bulletin and 
information on other WBD Sealing Alloys 


WILBUR B. DRIVER COMPANY (2 
NEWARK 4, NEW JERSEY — Telephone: HUmboldt 2-5550 


in Canada: Canadian Wilbur B. Driver Co., Ltd., 50 Ronson Drive, Rexdale (Toronto) 


For more information, turn to Reader Service card, circle No. 391 
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ELECTRONIC AND MECHANICAL ALLOYS FOR ALL REQUIREMENTS 


rding tape s (in oz per gal): 
Cobalt 
Nickel sulfamate 0.0 
Boric acid 1.0 
Magnesium chloride 2.0 
Anti-pit 


sulfamate 0.0 


agent 0.05 
nickel 
cobalt, 20° 


nickel. It is run at room 


The bath has a cobalt alloy 
plating ratio of 80% 
tempera 


A and 4.0 


ture at a pH between 2.0 
I 


Deposits from the bath are blue 
films and dark 


n thicke leposit 


Tensile stress in a 0.0006-in. thick 


white in thir 


leposit This high te 


14,600 ps 
sile stress can be relieved by annea 
ng the deposit at temperatures from 
100 to 475 F 
Iron—Tests by Ba 


that an expe 


ett shows 
imental iron sulfamate 
plating bath can produce fine graine 


ductile iron deposits with good col 


The formula for the plating bath ( 
z per gal) is 

Ferrous sulfamate 
Iron 
Ammonium sulfamaté« 
Formaldehyde 


(meta content) 


sulfamate solution 
nickel 0 


utions to produce 


The iron 
be mixed with either 
ulfamate so 
plating for special magnet 


Tubes Extruded from 
Aluminum Ingots 


Collapsible aluminum tubes 


now being made automatically fron 
primary aluminum ingots at the 
White Metal Mfg. Co. plant in Haw 
thorne, N.J. The 


possible by a 


operation was ma‘ 


unique rotary 


y casting 

machine that 

from ingots 
\ big 


that it enables 


makes continuous strip 


of the 
relatively small manu 


advantage process is 


facturers to make extrusions directly 


from ingots instead of buying the 
metal already formed into slugs. The 
process 18 a development of 
White Meta 
How it works 


An aluminum 


joint 


and Aluminium Ltd 


ingot (99.8% pu 
i gas-fired furnace 


ity) is melted in 


and drawn out through a trough t 


a slowly revolving casting wheel. 


The wheel has on its face a mold 
Molter 


the cavity 


cavity metal poured into 


where it contained by a 





A clear, solventiess liquid, General Electric 
clear LTV-602* cures at 75-80°C to form 
1 resilient compound with excellent elec- 
trical properties. Even thick sections are 
perfectly transparent. Useful from —65 
to 175°C, this self-supporting material 
provides protection against thermal 
shock, vibration, moisture, ozone, dust 
and other hazards. 


*Low Temperature Vulcanizing 


General Electric clear Li silicone compound 


Transparent, resilient, self-supporting and easy to repair 


ae 


LTV-602 is easily applied, flows freely in-and- 
around complicated parts. Having a low vis- 
cosity in the uncured state, 800-1500 centi- 
poise, LTV is ideal for potting and embedding 
assemblies. Unlike “gel-like” 
potting materials, LTV-602 cures to a flex- 
ible solid. Oven is overnight, or from 
6 to 8 hours at 75 to 80°C, 


of electronic 


cure 


LTV-602 is the newest addition to the broad line of G 


: . 7 
LTV-602 is easy to work with and easy to repair. 
To repair parts embedded in LTV, merely 
cut out and remove section of material, repair 
part, pour fresh LTV 
Pot life. with catalyst 


or replace defective 

into opening and cure 
added, is approximately 8 hours and may be 
extended with refrigeration. When desirable, 
LTV may also be cured at room temperature. 


Resiliency offers excellent shock resistance. 
LTV-602 easily meets thermal shock tests de- 
scribed in MIL-STD-202A test condition B 
which specifies five temperature cycles from 
—65 to 125°C. Tests indicate that LTV retains 
protective properties even after 1800 hours 
aging at 175°C. Other tests confirm LTV’s 
resistance to moisture and water immersion. 


E silicone potting and encapsulating materials 


which also include the RTV silicone rubbers. For more information, write to General Electric 


Company, Silicone Products Department, Section B340 


Waterford, New York. 


GENERAL @@ ELECTRIC 


For more information, turn to Recder Service card, circle No 
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LUBRICATION REPORT 


(TFE coating) 





Application: Portab/e Aircraft Maintenance Stand Lubrication 
Problem: fo Minimize sliding friction at widely varying 


femper 
femperatu 


Solution: ‘EVMRALON™® 310 (a tetrafluoroethylene pigmented 
bonded film lubricant) Splra applied and baked at 


for one hour 


RESULT: ALL-WEATHER COATING G/VES 
TELESCOPING STAND NEEDED LOW- 
FRICTION SLIDING SURFACES 

his lightweight portable aircraft maintenance stand was developed 


for use by the U. S. military forces by South River Metal Products 
Co., Inc., of South River, N. J. Approximately 40 lineal feet of 


telescoping surfaces are contained in the stand which elevates to 
13 feet for use, and compacts to a height of only 2 feet for trans- 
porting. Tests showed that the sliding magnesium sections were 
readily subject to galling and seizure. The dry-film coating obtained 
with Acheson’s ‘EMRALON’ 310 provides the necessary lubrication 
through an ambient range from desert heat to Arctic sub-zero 
and does not cake, evaporate or freeze. 


temper atures 


Perhaps one of Acheson's series of TFE 
coatings can help solve your dry-film lu- 
bricating problem. Write for ‘EMRALON' 
310 or ‘EMRALON’ 320 (air dry) Product 
Data Sheets. Dept. MES. 


ACHESON - First name in solid lubricants for fifty-three years. 


& AGH ESON colloids company 


PORT HURON, MICHIGAN 


A division of Acheson Industries, Inc 
Also Acheson Industries (Europe) Ltd. and affiliates, London, England 
Sales offices in principal cities 
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steel belt and gradually solidified by 
water spray as the wheel turns. 

The aluminum emerges from th 
wheel cavity as a continuous strip 
%-in. thick by 8 in. wide and goes 
directly to the first of two rolling 
mills. Finished strip ranging in 
thickness from 0.150 to 0.250 in. is 
automatically wound into coils and 
delivered to an automatic slug blank 
ing press. The press blanks out slug 
which are carried through a wash 
and annealing oven. After annealing, 
the slugs are fed to impact extrusion 
presses which form them into tube 

Three-quarters of a million tubes 
are being turned out daily at the 
Hawthorne plant by the highly auto 
mated production line. According to 
a company spokesman, the metal 
not touched by human hands from 
the time it enters the furnace to th« 
final inspection of the finished tub« 

KEY NO. 612 


Rotary casting aluminum for proc- 
essing into collapsible tubes. 


Forming Lubricant 
Effective up to 2200 F 


A new lubricant is said to prevent 


galling, scoring and metal pickup ir 
forming steel, copper and exotic 
metals at temperatures up to 2200 F. 
The lubricant, called Phosphatherm 
RN, is available from Alpha-Moly 
kote Corp., 65 Harvard Ave., Stam 
ford, Conn. 

The lubricant is a mixture of cer 





ANSWERS to specific fastening problems 
...by SIMMONS 


Economy, design flexibility, quick 
and easy installation, strength, and 
smooth, dependable action are ad- 
vantages of these Simmons Fas- 
teners, made for a variety of special 
applications. Whatever your fasten- 
ing problem, engineering aid is 
available from Simmons. 


HOOK-LOCK Springless, posi- 
tive-locking latch which lies flat against 
mounting surface, open or closed. Pro- 
vides high closing pressure and load- 
carrying capacity. For military as well as 
commercial container applications. 


f 


SPRING-LOCK. Perfect, 
proved blind rivet for removable covers 
and panels on electric and electronic 
equipment, sheet-metal automobile parts, 
appliances 

Plastic Spring-Lock 
Shelf Supports with }) 
“heart of steel” help re- 
frigerator makers cut 
costs, speed produc tion, 


simplify servicing 


LINK-LOCK_ Ideal latching de- 
vice where heavy locking pressure is nec- 
essary. Available in heavy, medium, light 
duty, for use in military and commercial 
containers and demountable construction. 


DUAL-LOCK_-Impact and vibra- 
tion-proof high-load butt-joint fastener 
that will not accidentally unlock or 
loosen. Recess in panels or surface 
mount. Withstands 7000-lb. tension. 


QUICK-LOCK-. For assembling 
removable panels and access doors. 
Locked by a 90° turn. Various sizes and 
types, for weather-tight electrical units, 


cowlings, access panels 


SEND TODAY (or your copy of the Simmons catalog, 


with specifications, applications, installation instructions for all 


Simmons Fasteners. Samples are available. For special assistance, 


describe your requirements. 


Sli M MONS FASTENER CORPORATION 


1759 North Broadway, Albany 1, New York 


See our condensed catalog in Sweet’s Product Design File 


LINK-LOCK 


HINGE-LOCK 


HINGE-LOCK.-A rugged pres- 
sure hinge which provides a strong seal 
along the hinge line of gasketed equip- 
ment containers and transit cases 


Matched hardware with LINK-LOCK. 


- 
~~) 


en 
So 


ROTO-LOCK- Versatile fastene: 
for butt or right-angle joints in portable 
shelters, partitions, knock-down shipping 
boxes, ete. Solidly built, springless. 


i... ee 
CLAMP-LOCK~—°* simple and 
strong, positive-locking clamp for fast as- 
sembly (and disassembly) of permanent 
or temporary rooms and buildings of 
flanged-panel construction 


Fer more information, turn to Reader Service card, circle No. 365 
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Hackney seamless components 


tain phosphates and other salts, and 
is supplied as a dry white powder. 
The powder can be mixed with water 
and applied to metal surfaces that 
have been heated to temperatures 
above 400 F. 

The producer says the lubricant is 
nontoxic, is no fire hazard, and gen 
erates no smoke or fumes. Lubricant 


can 
help 
solve 


residues can be removed from meta! 
surfaces with cold water. 
KEY NO. 613 


Sanitary Vinyl Film 


A new type of vinyl film recently 
introduced by Goodyear Tire & Rub 
ber Co., Akron, Ohio can be used to 
convert a truck bed, railroad car or 
ship’s hold into a sanitary container 


d s 
g for liquids and foodstuffs. 
The producer says the raw mate 
pro ems rial from which the film is made 


meets the rigid standards set by the 
Food and Drug Administration for 
products to be used in conjunction 
with foodstuffs. 

The film is supplied in thicknesses 
from 3 to 16 mils and in widths 
from 36 to 72 in. Price is 60 to 70¢ 
per lb depending on quantity and 
yvage KEY NO. 614 


Whatever your shape or shell problem, the solution lies in 
Hackney deep drawn forming methods. There are two 


Aluminized Fabrics 
Reflect Infrared Rays 


Protection of equipment and pe 
sonnel from high radiated heat 


good reasons W hy 

First, Hackney components are produced the cold drawn 
way to insure strong, lightweight, seamless shells with 
smooth, clean surfaces; consistently uniform side walls, 
and closely controlled tolerances. That’s what makes them 
possible with new aluminized, sili 
design cone fabrics 

Second, many of the sizes you need are quickly available now available from Irvington Div., 
Minnesota Mining & Mfg. Co., 900 
gush Ave., St. Paul 6, Minn. 

The fabrics, called SRGA, reflect 


completely dependable, completely reliable parts of your 
rubber-coated glass 


because we have a large assortment of dies, mandrels and 
related tooling. And our experience and facilities are at 
your disposal to transform any of your design ideas into 


reality. 

Why not let our engineers help you work out details and 
suggest ways to improve reliability and reduce costs. Your 
components can be formed in steel, magnesium, nickel, 
ultra-high-strength stainless steels, hot work tool steels, 


more than 90% of the infrared rays 
generated by a thermal source. 
Fabrics protect cable 

The SRGA fabrics are used as a 
protective curtain to shield complex 


molybdenum or titanium. Units can be made in sizes from 
1 qt. to 100 gal.; diameters range from 2” to 32”; lengths 
may be from '4 to 5 times the diameter, or up to 110”. For 
complete information, write to the address below. 


electronic devices, personnel, heavy 
equipment, sensitive circuits and 
cable from destructive heat. In one 
application, electrical cable shielded 
with the fabrics placed 3 ft from a 
2300-2800 F jet exhaust blast re 


25 sec: 


Pressed Steel Tank Company (48 


Manufacturer of Hackney Products Since 1902 


mained operational after 
conventionally shielded cable burned 
1442 South 66th Street, Milwaukee 14, Wisconsin out and disintegrated in the test. 
Flexible, reflective 


The materials consist of a coating 


Branch offices in principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
For more information, turn to Reader Service card, circle No. 324 
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To reduce breakage and assembly 

time of glass vacuum bottle fillers, 

The American Thermos Products 
Company, Norwich, Connecticut, under- 
took to replace an aluminum cap with 

a polyethylene protector for the evacuation 
tip of the glass filler. 


The problem was bonding the traction- 
free polyethylene to the smooth glass 
surface. Existing adhesives couldn’t do the 
job. R/M adhesive specialists, working 
closely with Thermos Company engineers, 
quickly developed a special adhesive. 


The result is a superior bonding agent, R/M’s new 
R-84002, for ““Mylar,’”’ polyethylene, glass and 
other slick-surface, bond-resistant materials. 
Based on a thermoplastic synthetic 

resin, R-84002 has temperature tolerances 
ranging from —20 to +200°F. 


Regardless of your application Ray-BOND 
adhesives of new or existing formulations 
can be tailored to your special bonding, 
laminating, sealing or coating requirement. 
Your costs are reduced; your production 

is improved. Let us prove this to 

your satisfaction. Call on Raybestos- 
Manhattan engineers today 

without obligation. 


_ 


helpful engineering ir 


MA Rall nn . 
~— on Ray-BOND adhesives, pro- 
; tective atings and sealers, 
ind casting, encapsulating and 
potting compounds. Write for 
on em cl y rfreec py. 





RAYBESTOS-MANHATTAN, INC. 


ADHESIVES DEPARTMENT, Bridgeport, Conn. » Chicago 31 + Detroit 2 + Cleveland 16 + Los Angeles 58 


For more information, turn to Reader Service card, circle No. 387 
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PROBLEM: 


Excessive drilling and machining on vital defense forging. 


SOLUTION: 


AmForge engineers offered a design using new upset 
techniques. 

The head was forged closer to final tolerances, cutting 
down machining time. The stem was pierced, eliminating a 
costly drilling operation. 

Slight forging cost increase was more than offset by saving 
in machining. Also, strength was added to the critical stem by 
controlling distribution of metal and grain flow during piercing. 

If you have a similar problem part, consult AmForge. Write 
for our new brochure and the name of your nearby AmForge 
sales engineer. 

Remember: your problems... our challenge! 


a division of American Brake Shoe 
Company, 1220 West 119th Street, 
Chicago 43, Illinois. Two plants in 
Chicago, one in Azusa, California 


WHEN IT'S A VITAL PART, DESIGN IT TO BE 





For more information, turn to Reader Service card, circle No. 332 
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of vaporized aluminum laid over one 
side of a silicone rubber-coated glass 
cloth base, adding a highly reflec- 
tive face while retaining flexibility 
and drape in the cloth. The specially 
woven and treated glass base cloth 
is said to provide sturdiness and 
dimensional stability, as well as re- 
sistance to tearing, bursting and 
creasing. The silicone rubber coating 
is specially formulated to further 
limit the temperature rise of the 
fabric through an irreversible endo- 
thermic process. 

Three fabrics available 

SRGA 0208 and 0214 are 0.008 
and 0.014 in. thick and weigh 10 
and 14 oz per sq yd, respectively. 
They are suitable for continuous 
use at temperatures ranging from 

100 to 500 F, and for short periods 
at 700 F. 

SRGA 0218 is designed for short 
time protection against high radiant 
energy. According to 3M, the fabric 
withstands exposure to black body 
temperatures as high as 6000 F. 

KEY NO. 615 


Spot Plating Technique 


A new spot plating process for 
touch-up and other jobs has been 
introduced by Selectrons, Ltd., 520 
5th Ave., New York 36. The tech 
nique appears to be similar to one 
introduced some time ago by Dalic 
Process Co. (Materials & Methods, 
Dec '54, p 98). 

The spot plating technique is par 
ticularly well suited for 1) prototype 
work where new solutions are to be 
tried, 2) production work when large 
parts need plating in small areas, 
and 3) maintenance and repair. 

Plating solutions are sold in pint 
or quart containers, and plating 
styluses are available in a number 
of sizes and shapes KEY NO. 616 


Zinc Improved for 
Lithographic Plates 


Three new developments in zinc 
lithographic platemaking are said to 
greatly increase the virtues of zinc 
alloy sheet for printing purposes. 
The developments, announced re- 





LICOLOGY 


Studles in Sieones 


HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 





Silicones Go Into High Gear... 


To Back Up the New Car Warranty 


Automobile designers sharpened their 
pen ils for the 1961 models. The new 
“12-months-or-12,000-miles” w arranty 
calls for much more than a new piece of 
paper. Needed is the kind of extra assur- 
ance that products such as silicones pro- 
vide to back up performance. 

With this new look at quality control, 
Union Canrsipe Silicones are becoming 
more popular with designers, production 
engineers, dealers, and most important, 
with customers. Yet these high-perform- | 
ance products usually cost only a few 
cents more than most of their out-dated 
counterparts. 


SILICONE RUBBER 
SETS NEW STANDARDS 


Silicone Rubber, in various compounds, 
performs better than organic rubber in 
many areas. Among other things, it stands 
up under extremes of heat and cold, yet 
permits precision molding at favorable 
fabricating rates. 

Silicone rubber sparkplug boots remain 
unaffected by water, heat—even ozone— 
for a maximum service life. Other com- 
pounds work just as well as dielectric 
coating on battery terminals and distribu- 
tor caps. And a spec ial electric ally con- 
ductive silicone rubber is used as ignition 
wire core on many models, reducing car 
radio interference below annoying levels. 
In transmissions and differentials, sili- 
cone rubber seals and gaskets stay on the 


> 


CLose-up of compact engine in Chrys- 
1961 Valiant series. | 


ler Motor’s new 


| job in spite of attack from oil, hydraulic 
fluids. anti-freeze — under conditions of 
elevated temperature. 


LOOK WHAT SILICONE FLUIDS 
CAN DO 


There are an amazing number of places 
where silicone fluids work to reduce pro 
duction costs and to boost the perform- 
| ance of the finished car. We can mention 
| only a few 

To begin, silicone anti-foams in coolants 
and cutting oils keep costly, efficiency- 
robbing foaming of these agents to a 
minimum. In the production of tires, 
rubber floor mats, molded rubber acces- 





sories and radiator hoses, there are 





THE 1961 VALIANT Two-Door Hardtop, a new model in Chrysler 
Motor’s Compact Car V-200 series, uses Silicone Products in many 
areas to improve the reliability, durability, and reduce production costs. 





For more information, turn to Reader Service card, circle No. 





silicone release agents which help the 
finished product slip easily and quickly 
from intricate molds without loss of detail. 

In the car itself, silicone damping fluids 
frequently keep delicate instruments 
from bouncing around, even when road 
conditions are extremely rough. In cer- 
tain cars, variable-speed drive systems 
for the cooling fans use silicone fluids for 
powering because these remain stable 
over wide ranges of temperature. Among 
other things, silicone fluids are excellent 
leveling agents for acrylic lacquers... 
all-weather lubricants for car weather- 
stripping... and excellent constant- 
viscosity lubricants in special applica- 


tions. 


MORE TO COME FROM RESEARCH 


There are hundreds of other ways in 
which silicones are serving the automo- 
tive industry. Every day, new uses are 
coming from research, more are being 
developed in the laboratory. Perhaps 
there is a place where your own opera- 
tion can use them profitably, to improve 
product performance and production 
efficiency. We suggest you send the cou- 
pon below for further information related 
to your specific needs. 


UNION 
CARBIDE 


SILICONES 


Union Cansipe is a registered trade mark 
of Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. CM-0102 

270 Park Avenue, New York 17, N. Y. 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 


Please send me data on 


NAME 

TITLE 

COMPANY 

ADDRESS 

STATE 


Crtry ZONE 


460 
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How to buy steel rings... 


up to 145 in, 


experien 
f 


oO meeting 


le 


rOvVIK 


W ou have found this rienced, reliable supplier, send him you 
shape, tolerances you 


nd the performance you expect 


then let him assist you 


If Edgewater 1 will find that we will yw your speci- 


we can furnish engineering assistance and 


nd size to give you the ultimate in perform 


want more details? Write for the Edgewater brochure, which describes our facili- 


know-how, and range of sizes and shapes 


Edgewater Steel Company 


P. O. Box 478 * Dept. MDE * Pittsburgh 30, Pa. 


For more information, turn to Reader Service card, circle No. 397 
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cently by John L. Kimberley, ex 
ecutive vice president of Americar 
Zine Inst., are: 

1. A simple and inexpensive tec! 
nique for producing an ultra fine 
grain on zinc litho plates equaling 
or exceeding the fineness of any 
grain previously obtained on othe 
materials. An additional feature of 
the technique is the automatic ap 
plication of a corrosion protective 
film to the zine plate during the 
graining cycle, thereby extending 
the service life of the basic plat 

{ new wipe-on diazo coating 

zinc that is practical and easy 

apply. 

A one step ink developer that, 
after photographic exposure of the 
plate through a negative, develops 
he image and inks it, desensitizing 
the non-image areas at the same 
time. This eliminates a platemaking 


tep and speeds up production 


Polyethylene Resins 
Intended for Films 


Two new series of polye thvlens 
film-grade resins have been al 
nounced by Dow Chemical Co., Mid 
land, Mich. 

No. 660E is 


diate density resin designed spec 


Type II, interm« 


fically for overwrap and thin-gage 
applications. Dow says the resin 
produces a film of excellent clarity 
and surface gloss. It is available u 
medium and low slip formulations 
KEY NO. 617 

No. 561E tl rough 564E are Type 
I, low density materials particularly 
suited for produce, textile and soft 
goods bags and other applications 
where impact and clarity are impor 
tant. They are available in low, 
medium, high and extra high slip 


formulations KEY NO. 618 


Galvanized Sheet 
Is Easy to Weld, Paint 


A differentially coated galvanized 
heet features a corrosion resistant, 
hot-dip zine coating on one surfaces 
and a smooth, spangle-free finish 
providing a good paint base on the 
other. 

Designated Zinegrip DC, the ne 














' 


C 


Seams 
dont 
Show 


Beautiful fit, beautiful look, beautiful soft drink 
dispenser. Beautiful job of close tolerance molding 
by General American. Working from wooden pat- 
terns, General American engineers designed six 


| individual moldings. The shrinkage of each sepa- 





rate part was calculated to the thousandths of an 
inch. General American made the tools with the 
same precision. 

Result—when this soft drink dispenser is assem- 


bled the seams are practically unnoticeable. In addi- 
tion, the selection of the proper plastic, combined | 
with General American’s skill in molding, provides 
a product with very good luster, high impact 
properties, excellent stain resistance—and a reason- 
able price tag. 

if you have a part or product that could or should 
be made of plastics, consult General American. In 
plastics, it pays to plan with General American. 


in this 6-ptece 
soft drink dispenser 


AMERICAN TRANSPORTATION € 


For more information, turn to Reader Service card, circle No. 412 


MARCH, 1961 





; . sheet combines paintability with 

fa Fa” good spot welding characteristics. It 

, rs is now available from Armco Steel 
eo Corp., Middletown, Ohio. 


Phosphate coating eased 

The new galvanized sheet is com 
patible with phosphate paint bond 
ing systems currently used in the 
automotive industry. Body assemblies 
including both cold rolled steel and 
Zincgrip DC can be treated for 
painting at the same time: pre 
viously, zinc-coated parts required 
special preparation for painting 

Armco says it has sharply im 
proved the welding characteristics of 
galvanized sheet by coating only one 
surface with a standard weight of 
zinc. Twice the number of spot welds 
possible on regular galvanized sheet 
can be made on Zincgrip DC before 
welding tips have to be redressed 

KEY NO. 619 


Wood Fastener Has 
High Holding Power 


4 new fastening system for wood, 
particle board and related fibrou 
products is said to have up to two 
ind one-half times the holding power 
of standard fasteners. The new wood 
fastening system was developed by 
Heli-Coil Corp., Shelter Rock Lane, 
Danbury, Conn 
Pitch is half that 
of standard screws 

The insert fastener is a tightly 
wound coil of wire that is inserted 


f lr q 


Suits -O20 and larger! Lengths to 60’, 
depending on diameter and body 
specification! Rods also available! 


Write for information today! 


MODAN 


BEAVER FALLS . PENNSYLVANIA 3 Cutaway view shows new wire in- 
sert in lower wood section with screw 
securely fastened in it. 


For more information, turn to Reader Service card, circle No. 337 
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pita ASK Oakite 


is best for you? 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN - OVER 160 MATERIALS 





Undercoat of Oakite CRYSCOAT 
adds to the looks and life of finishes 


From toys to tractors, painted metal products Is your particular problem one of economy? 
look better and last longer with Oakite Crys- Durability? Production bottle-neck? For a help- 
Coat under the paint. ful answer, ask your local Oakite man. Or 
CrysCoating—the conversion of a steel sur- write for details to Oakite Products, Inc., 28A 
face to a phosphate surface—creates a perfect Rector Street. New York 6, N. Y. 
base for paint adhesion. Paint goes on in a 
smooth, serviceable coat. Once on, it stays on. 
At the same time, a CrysCoated surface pre- it PAYS to ask Oakite 
vents the formation of rust... even prevents 
rust spreading from a deep scratch. Both metal 
and paint are safeguarded. The product looks 
better, lasts longer. 
Oakite has a CrysCoat process to fit every 
requirement—for iron phosphate or zinc phos- ver Est. 1909 


phate coatings, for spray washer or for tanks. Nears’ leadership in industrial cleaning 


For more information, turn to Reader Service card, circle No. 366 
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parator 
weighing 


ahout 2000 
nounds 





retort 
made 

up of 

u elded 
sections, 
1500 
pounds 
weight 


ign Alloy CASTINGS 
| PROCESSING 


®@ alloyed to meet high temperature and corro- 
sive conditions. 


@ soundly cast to make for highest safety under 
stress and pressure. 


Illustrated are three distinctly different Duraloy casting assemblies 
for process plant operations. They are typical of the great variety of 
castings turned out at our modern foundry and assembly shop. 


With nearly forty years continuous experience in the field of high 
alloy castings, we can assure you of the best that can be obtained, 


Send for Bulletin G-159. 


a. | 
¥ \ mURALOY 
I Pe OFFICE AND PLANT: Scottdale, Pa 
ee EASTERN OFFICE: 12 East 41st Street, New York 17, N.Y 


CHICAGO OFFICE: 332 South Michigan Avenue 
DETROIT OFFICE: 23908 Woodword Avenue, Pleasont Ridge, Mich. 


Fer mere information, turn to Reader Service card, circle No. 408 
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into a drilled hole for the accom 
modation of a screw. It has increased 
holding power because its pitch is 
half that of standard machine 
screws, allowing the insert to leave 
relatively thick sections of wood be 
tween the threads. The difference in 
pitch is said to stop the breaking-up 
of fibers between threads which con 
tributes to the weakness of standard 
fasteners. 

The wire thread insert is made of 
carbon steel which has been formed 
with a precision diamond-shapé 
cross section. 

How it is installed 

1. A drilled hole is prepared in 
accordance with prescribed design 
and assembly specifications. The in 
sert is wound onto a mandrel and 
screwed into the drilled hole with 
clockwise rotation and forward pres 
sure, 

2. The mandrel is reversed and 
unscrewed from the installed insert 
when it taps itself to the proper 
depth (one-half to one turn below 
the work surface). KEY NO. 620 


Tough Tool Steels 
for Dies, Cutting Edges 


Two new tool steels have been in 
troduced recently by Crucible Steel 
Co. of America, P. O. Box 2518, 
Pittsburgh 22. One steel is designed 
for use in cutting tools and the othe 
for use in dies. Composition of the 
two steels has not been revealed 
1. Steel for tools 

Rex 49 is the name Crucible gives 
to its new high speed steel designed 
for use in cutting tools. The stee 
is expected to greatly increase life 
of tools used for cutting such mate 
rials as highly alloyed steels, stain 
less steels, superalloys and titanium 
Tests show the new steel has out 
performed the more expensive hig! 
cobalt and high vanadium tool steels 
n machining operations on many 
hard-to-machine metals. 

The steel can be heat treated to a 
Rockwell hardness of C67-69. It sell 
for $2.07 per Ib. KEY NO. 621 
2. Steel for dies 

The new die steel is an air hard 
ening grade called Orbit. A big ad 
vantage of the steel is its low hard 
ening temperature (1525-1600 F), 
permitting it to be heat treated in 





and only Easton’s exclusive RZ iron 
atomizing process offers the “C” factor! 
Easton’s molding grade powders pro- 
duced by the RZ process flow better, com- 
pact more readily and extrude more easily 
than powders made by other processes. 
The flexibility of the RZ process permits 
variation in the density and surface char- 


With metal powder 
parts, structural 
strength depends on 
the “C” Faetor 
COMPRESSIBILITY, 
CARBON 
COMPATIBILITY, 
CONSISTENCY 


acteristics of the metallic particles for 
optimum sibility...controlled 
hydrogen loss contributes to high carbon 
compatibility for improved strength. 
Close control of chemistry and particle 
size distribution in the processing and 
final blending assures the homogeneity 
and complete consistency of each lot. 


compre 








For quality sintered parts and 
high density structural applica- 
tions, select Easton RZ powders in 
the following grades: 


Molding grade powders 
RZ 365 RZ 365—S 
RZ 365—HD RZ—200 
RZ 365—M RZ—4600 Alloy 
RZ 365—P 

“Sintrex”’ electrolytic 
grade powders 

D—E—F 

Custom powders 

1. Preblends 

2. Customer Specifications 








900 Line Street, Easton, Pa 


ure ef 
al powde 


Wigstrating carbon compatibility 


EASTON METAL POWDER 


COMPANY 


Division of American 
Mannex Corporation 
BLackburn 8-6171 


For more information, turn to Reader Service card, circle No. 411 


WEEKtOOER 


CABLE CLI 


all nyo > 


for high heat or 
other severe 
conditions 


for maximum economy 
in average conditions 


Light weight, strong, chemically resistant. 


No short circuits, no grounds, no 


corrosion, no rust. Only one fastener needed 


Sizes to 14 inches. Write for free 
samples and price sheet. 
See us at Booth 4003, IRE Show, New York 


WECKESSER COMPANY 


Chicago 46, Ill. 


5713 Northwest Highway °* 


PSsS- 





PLASTIC EXTRUSIONS... ANY SHAPE OR SIZE 


Ace is one of America's leading mass producers of plastic extrusions 
and ali types of precision parts. Any shape, form or color. Any type 
934 7 of plastic. Small runs or large runs. Huge stocks 


for immediate delivery. Quick, low-cost service on 





For more information, turn to Reader Service card, circle No. 380 


ACE PLASTIC COMPANY 


specials. Write, wire or call for samples, price lists 
and technical bulletins. 


48 VAN WYCK EXPW 


For more information, turn to Reader Service card, circle No. 334 
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NYLASINT®. . . the only nylon with 
permanent, built-in oil lubrication 


BRONZE 
NYLASINT 


ae | 


fs BLEED OIL 


pry 


Even through wide temperature ranges and centrifugal speeds up to 1,000 
Gs NYLASINT sintered nylon parts won’t bleed. 


Unlike oil-impregnated, sintered bronze which bleeds readily on paper 
(see above), NYLASINT holding up to twice as much oil is per- 
manently lubricated to reduce friction, increase wear resistance and 


eliminate contact corrosion. 


Inorganic additives also give resilient NYLASINT parts outstanding 


dimensional stability and high load capacity . . . important for such 


diverse fields as missile components and steel office furniture. 


With NYLASINT you get all the prime advantages of nylon plus extra 
performance no other material offers in applications such as bear- 


(ae 


e mu @ ener 
vt re 


ings, bushings, guides and washers. 


| 
i 


on plete technical data on N YLASINT, call 
te for new NYLASINT Bulletin BR-/111. 





3 INDUSTRIAL PLASTICS 
Halex Corporation 


a subsidiary of The Polymer Corporation 
Reading, Pa. 
For more information, turn to Reader Service Card, circle No. 396 
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conventional furnaces. Most air hard 
ening grades have to be heat treated 
at 1750 F or higher. 

Free machining properties of the 
steel are said to give it 40% better 
machinability than conventional oil 
hardening grades used for the same 
applications. In addition, the new 
steel is said to be at least 10% 
tougher than conventionai oil hard 


ening grades. KEY NO. 622 


Silicone Potting Resin 
for Electronic Parts 


A clear silicone potting and em 
bedding compound is said to provid 
mechanical and dielectric protection 
for electronic components and as 
semblies. The material, called LTV 
602 (low temperature vulcanizing), 
cures to a flexible, resilient solid. It 
s available from General Electric 
Co., Silicone Products Dept., Water 
ford, N. Y. 

Unlike jelly-like potting com 
pounds, the cured compound is self 
supporting and nonflowing. Thus it 
is easy to handle and excludes dust 





Corrosion resistant plastic 

Tanks like this one made of a new 
plastics compound are said to hav 
excellent resistance to practically all 
acids and solvents, and to hot, con 
centrated solutions of sodium and 
potassium hydroxide. The new mate- 
rial, also suitable for pipes and 
ducting, was developed by Beetlk 
Plastics Corp., Div. of Crompton & 
Knowles Corp., Fall River, Mass., 
and is called Bonate CF-9070. It is 
a modified furfural alcohol resin re 
inforced with glass fibers. The com 
pound can be used at temperatures 
up to 300 F. KEY NO. 624 








The math 
strength 


of epoxy, 
the convenience 
of a pellet! 


Epoxy, the world’s strongest, most versatile adhesive, is 
now available in easy-to-handle, pre-measured pellets! Just 
set the E-Form pellet between any two materials (like to- 
like or like-to-unlike), raise the temperature and the un- 
breakable bond is achieved. No messy liquid, no guess- 
work, no waste. As strong as a weld, as quick as a wink. 
Whatever you are bonding together — metal, plastic, glass, 
wood — there is a pre-measured E-Form All-Epoxy pellet for 
your particular task. Cuts rejects, cuts production time, cuts 
costs. And only Epoxy Products makes E-Form pellets! Write 
today for details and samples. 


EPOXY 


DIVISION OF JOSEPH WALDMAN & SONS 
137 COIT ST., IRVINGTON, N. J. « ESSEX 5-6000 


For more information, tern | to Reader Service card, circle No. 437 


get the 
Goshen _ 
Rubber, L el 


IDEA 


. to combine the best 
properties of rybbef and 
metal in one bonded unit 
to meet YOUR PARTIC- 
ULAR job requirement. 


-or BONDED-10-METAL 


Rubber Parts 
Goshen’s exclusive Gorbond process gives 
“designer-specified” adhesion between metal 
and rubber parts fabricated by GRC from 
natural, synthetic and silicone rubber com- 
pounds. The parts of metal (or other mate- 
rial) may be of customers’ own design or 
manufacture. Your blue-prints and problems 
are welcome . . . for solution,and, quotation 


WRITE, WIRE, or PHONE vo 
RUBBER CoO., INC. a 
3131 $. TENTH ST., GOSHEN, INDIANA 


For more information, turn to Reader Service card, circle No. 392 


EVERY THING 

in 

Laminated Plastics 
From One Source 


An Example of 
Synthane You-shaped Versatility 


From the day this plant started it has been 
shaped by the needs of customers like you. And 
so you find under one roof at Synthane your 
complete answer in laminated plastics—sheets, 
rods, tubes, molded-laminated, molded-macer- 
ated and fabricated parts. Synthane has all the 
facilities necessary for designing and producing 
tools, dies, jigs and fixtures for fabrication, a 
mine of information on the proper methods for 
nachining laminated plastics. Versatility from 
one source. One high quality. One ee: 


} tped Versatility makes Synthane a Better Buy in La 


~ [SYNTHANE] 


CORPORATION [s} OAKS, PENNA. 








for laminated plast 


Name 





Address 








For more information, turn to Reader Service card, circle No. 368 
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ADVERTISEMENT 


FRONT-SURFACE MIRRORS 


Vacuum-deposited aluminum coatings give 
perfect reflections without double images 


Front-surface mirrors for op- 
tical, commercial and scientific 
uses give a single reflection of 
high perfection. Back-surface 
mirrors may reflect a second 
image from the front surface of 
the glass. 

The reflective aluminum de- 
posit is coated with hard quartz 
to increase durability. These mir- 
rors withstand temperatures of 
200° F. Also resist moisture and 
salt atmosphere far better than 
chemically silvered mirrors. 

Other vacuum-deposited coatings are chrome and gold front- 
surface mirrors, neutral filters, transparent mirrors, hi-efficiency 
beam splitters, beam-splitting dichroic mirrors and filters. Metallic 
and transparent electrically conducting coatings are available for 
resistance heating. Static dissipating and high-frequency shielding 
coatings are also available. 

Applied to glass, metal or plastic, the coatings 
varied products as scientific and optical instruments, toys, cameras, 
pin setters, wheel-aligning equipment, aircraft and missiles. If you 
have a potential application or new use, Liberty Mirror engineers 
will help you solve your problems. Technical data sheets available 
on all coatings. Write Liberty Mirror Division, 6231 Libbey-Owens- 
Ford Building, Toledo 1, Ohio. 


For more information, turn to Reader Service card, 


are used in such 


circle No. 401 


Designed with Wall Colmonoy Stainless Brazing . . . A Case History: 


Brazing Speeds Building 
of Jet — Diffuser 


The stringent design requirements 
of this diffuser assembly were 


met by stainless furnace brazing 
The number of manufacturing 
Wall Colmonoy Stainless Furnace Brazing 


operations were reduced, 
cutting total cost. 


also 


The parts shown had to be joined 
for high performance service con- 
ditions. The Nicrobraz® stain- 
less brazing filler metal used 
produced joints as strong as the 
parent metal 


prevented ma 
sO allow - 


Inaccessibility 
chining after assembly, 
able tolerance was only (plus or 
minus) .002”. Precision applica- 
tion of brazing filler metal and of 
furnace temperatures kept dis- 
tortion within the limits. 


Gave These Important Benefits: 


+ Brazed joints as strong as parent metal 

« 13 parts joined in one brazing operation 

« Distortion held to within +-0.002 

Call or write for more informa- + No finish machining was needed 

tion about how our stainless + Brazed assembly was fully annealed 
brazing facilities can help you + No clean-up, assembly was bright and clean 


PROCE NG 
MICHIGAN Penns 


Representatives in all 
key industrial areas 


WALL COLMONOY 


cORPORATIOO N 


Stainless Processing Divisior 
PLANTS: Det t, Mich 
yton, Oh * Mont 


circle No. 363 


19345 JOHN R STREET DETROIT 3 yivania * Do 


For more information, turn to Reader Service card, 
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other cont 


and 
from 


aminating 
electronic 


in the 


parts. 
embedded material 


paired or replaced ky removing 


section with a_ sharp 


New 
cut 


material can be poured into th 


out section and cured withot 


leaving evidence of 
The 
and 


parts 


repall 


new compound flows freely 


around complicated 


because of its low 


in uncured for (800 to 1500 ep 


t 


can be ré 


ie 


Components 


particles 


a 


instrument 


it 


electronic 


Viscosity 


KEY NO. 623 


ts electror 


Clear silicone 


; 


protec 


parts against hock, 


Columbium Steels 
Have High Strength 


Two new columbium-bearing high 


strength, low alloy steels hav: 
introduced recently by 
Corp., Middlet Ohio. 

Called No. 6 and No. 7, 
nimum yield 


$5,000 psi, 


own, 
the ste¢ 
have mi strengths 


0,000 and respectiv 
been revealed 
tance of the 
to that of mi 


Composition has not 


Corrosio! 


resis 


grades is equivalent 


non-copper-bearing steels. 


ability characteristics permit 


across the rolling direc 
light 
type 


be nding 
flanging, 
tions of 


and forming ope1 


the regularly pe 
formed on standard commercial qua 
and plate. 
No 6 
properties to a 
No. 


steel. 


new 


ity sheet 
is similar 


0.20% 


Grade 
carbon ste¢ 


and compares with a 
carbon 


The 


plates, hot rolled sheets and hot rolls 


grades are availablk 


Armco Stes 


iy 


a 


I 


a 


beer 


Simpice 


in welding 


0.10% 


new 


d, 


] 








a —_ 


TEMPERATURES 


for 


©@ Research Seven Revco cabinets, both chest and 


e St upright styles, are available. Capacities 
orage range from 1.5 to 6 cu. ft. in chests and 


© Seasoning to 22 cu. ft. in uprights. Units provide 
temperatures to —140° F. control- 


© Testing lable within + 1°. Optional accessories 


all units 


weve? are offered. Immediate delivery on 


\ For your FREE copy of the helpful 


Mw Ps 
Se = 
oe folder, “‘Selecting a low temperature 
eS cabinet,” write Revco, MDE-31. 
A sa} 
Tae Industrial Products Div., 


a 4 — 4 OO 


Deerfieid. M 4 


For more information, turn to Reader Service Card, circle No. 





VED, BOOKS 


VISCOELASTIC PROPERTIES 
OF POLYMERS 
By JOHN D. Ferry, University of Wisconsin. In an 
exacting and uniform treatment of the viscoelasti: 
properties and behavior of polymers, the author car 
fully develops a discussion of the phenomenological 
theory of viscoelasticity, then follows it by presenting 
1 great variety of experimental methods, plus a criti 
cal appraisal of their applicability to polymeric ma 
terials of differing characteristics. 1961. 482 pages 


5 
S/ ON 


INTRODUCTION TO 
CERAMICS 


By W. D. Kincery, M.1.T. Embodies a fresh concept 
in the study of ceramics. Rather than focussing on the 
various divisions of the industry, it concentrates on 
phenomena (densification during firing, etc.), proper 
ties, and strength. This approach leads to a rational 
understanding of traditional ceramic compositions and 
the novel space-age developments. NOTE: This book 
includes an extensive collection of mic rographs, show 
ing compositions, processing techniques, and proper 


ties. 1960. 781 pages. $15.00 


5 


Send now for your on-approval copies 
JOHN WILEY & SONS, Inc. 
440 Park Avenue South, New York 16, N. Y. 








For more information, turn to Reader Service card, circle No. 369 


‘HOW TO SAVE 


*17,360..... 


ULTRASONICALLY 


An experimental installation for removal of residual smudge 
from shot blasted strip by means of ultrasonics. A joint project 
of Pangborn Corp., Wean Engineering Co., Inc., and Branson 
instruments, Inc. 


The shotblast method of descaling strip is becoming 
more and more popular, especially among the lower 
tonnage producers, converters and fabricators. In this 
process, hot bands are descaled in a blast cabinet with 
abrasive shot.-Today ultrasonic cleaning is on the way 
to replacing flash pickling. This method, which eliminates 
stream pollution and acid disposal, offers many extras: 


¢ LOW INITIAL INVESTMENT (for tanks due to inexpen- 
sive steel construction) « LOW MAINTENANCE COSTS 
e LOW OPERATING COSTS (in terms of heat and power 
input) e REDUCED OPERATING TEMPERATURES 
LITTLE OR NO CORROSION « NO FUME REMOVAL e NO 
ACID DISPOSAL ¢ SPACE SAVING « (ultrasonic installa- 
tions are shorter in length). 


Branson's highly experienced, factory trained specialists 
stand ready to assist you anywhere in the U. S. Tell us 
about your particular problem and Branson's engineer- 
ing department shall try to find the best possible solu- 
tion in the shortest possible time. 


SINCE 1946 — THE RESPECTED NAME IN ULTRASONICS 


RANSON 
INSTRUMENTS, INC. 


Uitrasonic Power Division 
17 Brown House Road, Stamford, Conn. 


For more information, turn to Reader Service card, circle No. 359 


MARCH, 1961 ¢ 191 





Yoder Roll-Forming 
Equipment mass-produces 
shapes accurately, 
economically 


Yoder Roll-Forming Equipment, even 
with part-time operation, can effect 
significant savings in many metal 
working applications and industries 
Shapes, simple or complex, can be 
quickly and economically produced 
the Yoder way from a wide variety 
of flat-rolled coated or uncoated stock 
.in thickness up to 34 inch... in 
speeds up to 50,000 feet per day. 


Yoder engineers flexibility and pre- 
cision into metal forming operations 
For example: many basic shape modi- 
fications, such as coiling, welding, 


notching, ring-forming, perforating, | 


and cutting to length can be simul- 
taneously accomplished with little or 
no additional labor cost. 


Yoder also makes a complete line of 
Rotary Slitters and Pipe and Tube 
Mills. Profit from Yoder’s years of 
engineering and service experience, 
contact your local Yoder repre- 
sentative or send for the Yoder Roll- 
Forming Manual. 


This fully-illustrated 88- 
page book clearly discusses 
every important aspect of 
Yoder Roll-Forming Equip 
ment and methods... it's 
yours for the asking! 


THE YODER COMPANY 


5546 Walworth Avenue « Cleveland 1, Ohio 


COLD ROLL 
FORMING 
MACHINES 


For more information, circle No. 343 


strip. Hot rolled products of both 
grades can be supplied in the pickled 
condition. Maximum length for pick 
led sheets is 200 in. for sheets up 
to 60 in. wide, 180 in. for sheets 
7 n. wide KEY NO. 625 


Refractory Cement 
Is Ready Mixed 


4 ready mixed, air setting refra 
tory cement has been introduced by 
Johns-Manville Corp., 22 E. 40th St., 
New York 16. Called Super Blakite, 
t can be used as a refractory coat 
ng on vertical boiler tubes, as a 
cement for refractory masonry, and 
as a coating on the inside surfaces 
of duct linings that are subjected to 
flue dust abrasion. 

The refractory cement is furnished 
in a stiff consistency for use as a 
trowel coating and is directly ap- 
plied from the container. It can be 
applied to smooth metal plates that 
are directly overhead The cement 
will not crack wher ubjected to 
heat KEY NO. 626 


Stainless Steel Has 
Mirror-Like Finish 


Three steel producers announced 
recently that they are producing 
bright annealed stainless steel strip 
in tonnage quantities in the types, 


Exit side of the new continuous 


bright anneal furnace at West Leech- 


burg Works of Allegheny Ludlum 
Steel Corp. 
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Graphite 
Specialties 
CORPORATION 

; 


Solves 
difficult 
problems with 
GRAPHITE 


for 

FURNACES 

CHLORINE HEATERS 

MECHANICAL USES 

SPACECRAFT 

ATOMIC ENERGY 
METALLURGICAL 
PROCESSING , 


Graphite Specialties 
CORPORATION 
64th Street and Pine Avenue 
Niagara Falls, New York 


For more information, circle No. 362 





in bending thin-walled tubing 


CERROTECHNICS is the practice of using low-temperature-melt- 
ing CERRO* ALLOYS to expedite many industrial operations. 


Fo nstance n bend 

ng thin-walled tubing 
d molding, CERRO 

B 1 ND is an ideal filler 

It is poured into an in- 

i n 
t 














ned tube immersed 
t water. The 
s then re 
juenched ir 


after 
loy 
boiling 


See us at the 
ASTME Show, 
Coliseum, New York 


May 22-26 
Send for further information. 
CERRO SALES CORPORATION 


UBSIDIARY F CERRO CORPORATION 
Room 1504, 300 Park Avenue, New York 22, New York 





For more information, turn to Reader Service card, circle No. 367 





a new booklet 


THAT SHOWS YOU HOW 
TO TAKE THE “GUESSWORK”; 
OUT OF BUYING FELT 


New, handy bulletin “Comparative Properties of Industrial 
Felt’ shows you immediately which felt to use. It’s FREE for 


the asking! 


CONTINENTAL FELT COMPANY, since 1905, has been supply- 
ing America’s leading companies with more than 300 grades 


of felt, in wool or synthetics. 


STOCKED FOR PROMPT DELIVERY @ CUT TO YOUR REQUIREMENTS 


CONTINENTAL EF’ Exlsul COMPANY 


For more information, turn to Reader Service card, circle No. 335 


These chips cost money. They represent dol- 
lars in wasted materials together with the 
time and labor cost of extensive and unneces- 
sary machining. You can eliminate all of this 
through the use of Investment Castings. 
Investment Castings will reduce tooling cost, 
machining time and provide the latitude for 
designs otherwise impossible. 

Send for our Investment Casting Catalogue 
now. We have representatives in most indus- 
trial areas and they’ll be happy to discuss 
your problems with you. 


INVESTMENT CASTING CO. 


A Subsidiary of Faradyne Electronics Corp. 
65 BROWN AVENUE © SPRINGFIELD, N. J, 


INVESTMENT 


CASTING 
For more information, turn to Reader Service card, circle No. 386 
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Have You Explored GRAPHITE 


As A Problem-Solving Material 


Are you looking for an economical substance that 


combines machineability, chemical inertness, high 


thermal conductivity, high temperature stability, and 


resistance to thermal shock? 


Are you looking for a material that has proved to be 
highly suitable for such diverse applications as vital 
nuclear reactor components, molds and dies for metals 
casting, sintering boats and trays, run-out tables and 
canisters, refractories, brazing fixtures, linings in chemi- 


cal process equipment, thermocouple shields, and elec- 


tric resistance furnace parts? 


For an introduction to the excellence of 
GLC graphite—and to one of the world’s out- 


standing graphite producers—write for a free 
copy of our illustrated brochure, “Graphite 
For Diversified Industrial Application”. 


GREAT LAKES CARBON CORPORATION 
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18 EAST 48TH STREET, NEW YORK 17 


N.Y OFFICES IN PRINCIPAL CITIES 


For more information, turn to Reader Service card, circle No. 329 


(OVYYYYYYYYYVIDD 


” AAS NAA eh Micro-pro« Ss 
C2000 per compression spr 


))) 


MICRO-PROCESSED 
FOR EXTRA 
RELIABILITY! 


essed | beryllium cop 

being non 

magnetic and < 1 resistant 
and having good electrical conduc 
tivity, are exceptionally well suited 
for critical applications. Undesirable 
internal stresses are removed dur 
ing heat treatment resulting in bet 
ter current carrying capacity, lower 
drift and higher endurance life. The 
exclusive process by which 1-S 
Micro-processed springs are manu 
factured make it possible to fulfill 
the most exacting specifications in 


Beryllium Copper Springs 


Call or write for 
1-S catalog 
including data on 


e COMPRESSION SPRINGS 

e FLAT SPRINGS 

e STRIP SPRINGS 

e CONTACT RINGS 

@ CONTACT STRIPS 

e SCREW MACHINE 
PRODUCTS 


FOR FURTHER 
INFORMATION 


SEE OUR 
CATALOG IN 


SWEET'S 
| 


all respects. Unusually close toler 
ances are held on diameters rang 
ing from .020” to 1 1D. Labora 
tory certified beryilium copper wire 
in standard B & S gages from .0025 
to .072” with a tensile strength of 
over 200,000 psi is used in producing 
!-S Micro-processed springs. Close 
quality control is maintained to in 
Sure correct spring rate and load 
requirements 


INSTRUMENT 
SPECIALTIES 
CO-INC 


224 Bergen Bivd. 
Little Falls, N. J." 


Telephone: CLifford 6-3500 


For more information, turn to Reader Service card, circle No. 325 
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ENGINEERING 


widths and gages most used by auto 
and appliance manufacturer 

The three producers are: 1) Sharon 
Steel Corp., Sharon, Pa.; 2) Alle 
gheny Ludlum Steel Corp., Oliver 
Bidg., Pittsburgh 22; and 5) Wall 
ingford Steel Co., Wallingford, Conn 
All three companies supply the bright 
annealed strip at no additional cost 
over conventional stainless _ steel 
strip. 

Bright annealing of stainless ste¢ 
is not new, but previously it was 
done only on limited quantities of 
thin gages and narrow widths. 

The new steel has a mirror-like 
finish and improved corrosion resist 
ance The bright finish eliminates 
the need for costly buffing and pick 
ling operations. And tests show the 
bright annealed strip passes the 
rigors of the Cass and other corro 
sion tests. Another advantage is im 
proved workability. 

Sharon Steel supplies the strip in 
widths up to 23 15/16 in.; Allegheny 
Ludlum and Wallingford in widths 
up to 27 in 

Strip is bright annealed by pass 
ing it through an inert atmosphere 
of hydrogen or disassociated am 


monia KEY NO. 627 


Optical Materials Used 
in High Speed Aircraft 


New infrared-transmitting optical 
materials for use under the tempera 
tures and stresses of high speed 
flight have been announced by East- 
man Kodak Co., Apparatus and 
Optical Div,, Rochester 4, N. Y. 


Molded lens made of new optical 
material gives high lens power with 
relatively shallow curve. 





control your inventory of 


' Molded Plastic Parts 


Low cost produc tion methods for 
prototy pes to 100,000 pteces can 
cut your costs and your inven- 


fortes, 


Dayton RoGers 
Nanefac lee ving Company 


A Minneapolis 7X, Minn. 


For more information, turn to Reader Service card, circle No. 456 


When it’s a 


Question of 
ow RINGS n any materiai or 


special compound for every 
service condition required. 


PACKINGS 


Also gaskets and 
washers in over 
200 materials. .. 


your specifications 
in leather, synthetics, 
asbestos, tefion, etc. 


Look for 
the Answer at | Auburn = 


ations or blueprints. You'll receive 
mpt quotations and recommendations without obligation 


THE AUBURN MANUFACTURING CO. 


301 Stack St., Middletown, Conn. 


aLoco - 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, 1!! 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C 





For more information, turn to Reader Service card, circle No. 327 


} (RITCO) FORGINGS 


uniform accuracy 
saves costly machining 


[rue to your blueprint and smoothly finished, Ritco Forgings 





require little or no machining and can be assembled readily 
with minimum fitting. Combined with these advantages, their 
forged-in toughness and great strength make them ideal parts 
for quality products. It will pay you to know more about 
Ritco “Bright Finish” Forgings. Send us your drawings and 


specifications for estimates. 


RHODE ISLAND TOOL COMPANY 


Member Drop Forging Association 
154 WEST RIVER STREET bad PROVIDENCE 1, R. I. 





wd 





Need Special Machine Work—or Special Fasteners 
and Upsets? Our machining facilities are at your 
service. Let us know your requirements! 


For more information, turn to Reader Service card, circle No. 348 
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example... 


FIBERITE 


at work in 
electric 
clutches 


io" 
(aiden lac 


A 
vyarner 


and Clutch Co 


Warner Electric needed a plastic 

molded part to transmit power from 

brushes to a clutch magnet and turned 

the job over to Toledo Commutator 

Co., Owosso, Mich., and Great Lakes 

Plastics, Inc., Salem, Mich. These 

were some of the specifications — 

@compatibility with bronze inserts 
from —20 to +200° F 

@stability under rotational speeds 
to 3600 rpm 

@dielectric resistance up to 2000 
volts 

@ machinability 

@high strength and durability 

@ minimum weight 

@ pleasing appearance 

@competitive price 

Fiperite No. 4032 olive green (2 stage 

glass phenolic compound) did the job 

superlatively. On a production basis! 
Plastic materials for special appli- 

cations—from missiles to dielectric 

inserts—are our stock in trade 


Let FIBERITE engineers 
work for you. Our free 
catalog tells the story ... 
send for it today! 


They 
has not been disclosed, 

One of the optical materials has 
retained infrared transmittance for 
1 hr at a temperature of 1800 F 
And the infrared transmittance of 


are called Irtran. Compositior 


a number of the other new materials 
is unaffected after long periods at 
1300 F. This is said to be important 
if the 
speeding missile are to operate at 


infrared seeing eyes of a 


the high temperatures caused by 
friction in the earth’s atmosphere. 

The optical materials are made in 
various shapes ranging from pro 
jecting domes to windows or eyes fo 
heat-seeking missiles. The materia 
can be used for unaffected transmis 
sion or for lenses to direct radiatio 
to a certain point 

Kodak says Irtran optical mate 


niques into a variety of shapes and 
thicknesses. Hot pressing converts 
powdered crystalline material to a 
hard, nonporous solid. KEY NO. 628 


Polypropylene Tubing 
Useful up to 300 F 


A new stabilized polypropylene 
tubing called Impolene can be used 
at temperatures up to 300 F and at 
working pressures up to 450 psi. 

The producer, Imperial-Eastman 
Corp., 68300 W. Howard St., Chicago 
18, says the tubing has 30 to 50 
times the life of nylon tubing at ele 
vated temperatures. And the new 
polypropylene tubing can be used at 
working pressures three to four 
times higher than those used with 
polyethylene tubing. 

Impolene tubing is said to have 
excellent corrosion resistance: e.g., 
it shows no detrimental effects in 
boiling sulfuric acid, resists concen 
trated hydrochloric acid, and with 
stands saline solutions at tempera 
tures over 212 F. 





THE FIBERITE 
CORPORATION 


Dept. ME-3 
510-520 West 4th Street 
Winona, Minnesota 


For more information, circle No. 407 
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ials are polycrystalline compounds The tubing shows nearly zero 


formed by special hot pressing tech water absorption and extremely low 


another 
wonderful 


GRC’s UNIQUE AUTOMATIC 


A DOUBLE 
INSERT Part, 
automatically 
produced 


PIECES, WIRES, even CONTINUO 
ELEMENTS, RIGHT IN THE 
MOLDING OR CASTING CYCLE oe oe as 


For this 1BM Brush 
Assembly, the core is 
die cast automatically 

and continuously 
onto 6 strands of 


( In the second cycle 

the nylon insulating 

jacket is molded 

automatically and 
continuously . 

right onto the die 

cast core and 


Fast .. . economical, GRC's exclusive automatic machines 
insert elements in zinc alloy die castings .. . in thermo- 
plastic moldings, assure uniformity, eliminate 
assembly . make possible entirely new 
designs . . . cut labor and costs. 
No size is too small! Maximums: 
Zinc Alloy 1'/2", '/2 oz.—Plastic 1'/4", .03 ox. 
Write for samples, prices and bulletins. Send 
prints for quotation 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Small Die Castings 
| 153 Beechwood Ave., New Rochelle, N. Y. ° Phone: NEw Rochelle 3-8600 
| See us at the IRE— Booth #4030 
| 











For more information, turn to Reader Service card, circle No. 442 
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ZEVESCAL — Patented 
Wear-Resistant Alloy Producing Exceptional 
Wear Life In Cast Parts For Equipment 


Got an abrasion problem? Send it to us. Our 
business is making castings that provide maxi- 
mum resistance to wear, abrasion, corrosion or 
high temperature. 
Our experience and our engineers 
ensure the right Calumetal casting 
to fit the most exacting needs. 
Excellent quality, fast, prompt deliveries 
Send for additional information 
on Zevescal and other Calumetal 
Alloys. 


CAL UMer 


or 00S). 1 eee 2-2 Sor Sal, ich motel ite). 7 Sale), | 
1606 SUMMER STREET @¢ HAMMOND, INDIANA 


For more information, turn to Reader Service card, circle No. 389 


FROM G. E. & 


HELPS PRODUCE ANOTHER 
NEW PRODUCT 


r tape recorder weighs 1 
three vital parts Of ex 
ninum by General Extrusions In 
easily met the manufacturer s 
specications, then the parts were 
formed, drilled, punched, mitered, anodized 
and spray painted in G.E.I.'s modern plant is 
time to meet exacting delivery schedules. Why 
not let G.E.1. help get your new product off 
the drawing board and into production 


GENERAL EXTRUSIONS INC. 
P. ©. Box "J," 4040 Lake Park Road 
Youngstown 7, Ohio 
Sales Offices in St. Lovis, Cleveland, Cincinnati 
Pittsburgh and Chattanooga 


Consult Your Classified Phone Book 
Under Aluminum Products 


engineers 


For more information, turn to Reader Service card, circle No. 331 





GRIPCO TOPLOCK NUT 


ta 


You get these 
“extras” when 


you specify 
GRIPCO’ 


‘ 


GRIPCO PILOT-PROJECTION 
WELD NUT 


FASTENERS— 


a 


— 40 sales representatives all 
over the country for prompt, fast service. 


(i 4, 


— Quality controlled by the 
oldest established lock nut manufacturer 


in the U.S. 


—— Large inventories to ensure out 
of stock delivery on all catalogued items. 


Speed production and lower costs 
on your products with this Grip 
Nut family of Gripco FASTENERS. 
Qualified fastener engineers are 
available for consultation on all 
your assembly problems. Consult 
the yellow pages in your phone 
book under “Gripco” for the one 
nearest you. 


Other Gripes Products: 


® Brass Toplock or Centerlock nuts. 

® Miniature weld and clinch nuts, with 
or without lock. 

* Toplock and Centerlock Hi Nuts. 

® Standard Semi-finish full and jam nuts. 

® Stainless Stee! lock, weld and semi- 
finish nuts. 

® Cold formed special nuts or parts to 
print. 


Send for samples and NEW CATALOG today 


>) 
‘ra } 


GRIPCO CENTERLOCK NUT 
g feature in the 
fast fe 


. 
eding 
> applied from either 


: VE - 
pd 
——~ ook, 
— 
-_ 


-<itey | 
4 4 
a, 
> 


GRIPCO COUNTERSUNK 
WELD NUT 
without self 


unter 


GRIP-NUT comm 





101 BROAD ST 
SOUTH WHITLEY, INDIANA 
Phone: South Whitley 723-5111 


Subsidiary of Heli-Coil Corporation, 
Danbury, Conn, 


For more information, turn to Reader Service card, circle No. 327 
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STRENGTH LEXAN resin has an impact 
strength of more than 12 foot-pounds 
per inch of notch — higher than any 
other plastic! This toughness, plus heat 
resistance and good electrical proper 
ties, make LEXAN resin an outstanding 
choice for 3-pole connectors used in 
rugged service on electric trucks 


absorption of mineral and vegetabl 


iS It s odorles 


s suitable for 


catior KEY NO. 657 


Protective Tin Coating 
Is Applied Quickly 


1 new chemical process for de 
positing a protective tin coating 

metal 
by Shipley Co., Inc 
Wellesley 81, Mass 
LT-26, the chemical 


stable solution, and coating 


produces 


instantly by quick dipping 


plished 


The process 1s aid to offer three 


advantages over other tir 
methods: 1) it operates at tempera 
tures much lower than those used 
hot dip tin processes, 2) it does no 
equire the use of electricity, 


contains no cyanide 


Acco! ling to the developer, the 


new coating can be used to reduce 


soldering problems on printed cil 


cuits, eyelets, connectors, plugs, com 


ynent leads and othe 


hardware It can also be used for 


preventing oxidation on copper, cop 


per-base¢ alloy s, lead-tin ele ctroplate s 
KEY NO. 658 


and other materials 


MATERIALS IN DESIGN 


and tasteless, and 


food processing appli 


urfaces has been developed 
Walnut St., 
Called Cuposit 


accom 


coating 
in 


and 3) 


electronic 


HEAT STABILITY Lampholder terminal! 
block is used inside electronic equip 
ment where heat is difficult to dissipate 
LEXAN polycarbonate resin replaced an 
other thermoplastic which melted under 
severe thermal conditions. LEXAN has 
a heat distortion point as high as 290°F 
Also keeps high strength in sub-zerocold. 


Other News 


Metals 
> Extra larg: 


velding alloys 


ed plates made of 
resistance Ampcoloy 
95 and 97 are now available from 
Ampco Metal, Inc., 1745 S. 38th St., 
Milwaukee 1, Wis. Thicknesses of 
the plates range from *% to 1% in., 
widths up to 60 in. and lengths up 
to 156 in Potential uses include 
backup plates and bars, velding dies 
KEY NO. 630 


and die inserts 


Plastics 

> Hysol Corp., Olea N. Y. has in 
troduced a two part, quid epoxy 
high perform 
and electronic equip 


insulating system fo: 
ance electrical 
System was de 
meet the 


ment. The casting 


veloped pecifically to 


requirements of military specifica 
tion MIL-I-16923¢ types B, ¢ 


and D KEY NO. 631 
> A rag pape 


used as an electrical insulation in 
hermetic applications The de veloper, 
Rogers Corp., Roget Conn., say 
nylon film is extruded directly onto 
elimi 


aminate can be 


the paper in a molten state, 
nating the need for an adhesive and 
thereby reducing toluol extractibles 

KEY NO. 632 
> Glass-reinforced plastics pipe made 
of isophthalic polyester resin is said 
to perform satisfactorily at tem 


ENGINEERING 


ELECTRICAL PROPERTIES A _ good 
dielectric, LEXAN resin is non-corrosive 
even when used with very fine Class F 
magnet wire. Coil forms must not distort 
at temperatures above 200°F under 
stresses caused by tightly wound wire. 
LEXAN resin provides high heat distor- 
tion temperatures under load. 


peratures up to 350 F. The pipe is 
available in outside diameters of 4 
to 12 in. It is marketed by Reflin 
Co., 5730 Kearney Villa, San Diego 
11, Calif. KEY NO. 633 
> Formica Corp., 4614 Spring Grove 
Ave., Cincinnati 32, Ohio has devel- 
oped a new copper-clad plastics lam 
inate designated XXXP-36RE. The 
laminate is said to have good impact 
resistance and high flexural strength. 
It is supplied in thicknesses from 
1/32 to 1/4 in KEY NO. 634 


> An electrical insulating material 
that is said to combine the good elec- 
trical properties and mechanical 
strength of vulcanized fibre with the 
low moisture absorption of phenolic 
laminates has been announced by 
National Vulcanized Fibre Co., 1060 
Beech St., Wilmington 99, Del. 
Known as Anilite, the new material 
is supplied in sheets 0.004 in. 
thick, and 48 in. wide by 72 
long. KEY NO. 635 


retardant phenolic 


iminates are now available from St. 
Panelyte Div., 150 


tegis Paper Co., 
). 42nd St., New York 17. Desig- 
(unclad) and 8334 
particu- 


> Two new flame 
F 
I 
F 


nated Grades 833 
(clad), the laminates are 
larly suited as insulating bases for 
many printed circuit applications 
which previously required more ex- 
pensive epoxy-paper laminates 

KEY NO. 636 





BONATE RESI 


DIMENSIONAL STABILITY Card Guide 
for business machines is molded to 
close tolerances . must undergo min- 
imum change in dimensions during 
service. Parts show excellent dimen- 
sional stability under moist and high 
temperature conditions. LEXAN 
meets self-extinguishing requirement. 


resin 


TRANSPARENCY Stock shapes and film 
of LEXAN polycarbonate resin have ex- 
cellent transparency. Bar stock is easily 
machined; film can be thermoformed, 
heat-sealed and solvent-sealed. Combi- 
nation of clarity, toughness and mallea- 
bility gives LEXAN resin the design 
capabilities of a transparent metal! 


TOUGHEST 
OF PLASTICS! 


LEXAN OPENS UP NEW OPPORTUNITIES... 
Even before LEXAN entered large- 
scale production, manufacturers, 
impressed by its exceptional proper- 
ties, developed and field tested over 
300 applications. G.E. participated 
in these developments. With the 
opening of new G-E facilities capa- 
ble of producing millions of pounds 
of LEXAN per year, the price of 
this versatile thermoplastic has 
dropped dramatically — over 40% in 
a single year. This fact alone has 
brought many new products within 
the range of feasibility. Can you 
afford to overlook the opportunities 
presented by LEXAN? Send for de- 
tails on price, properties, applica- 
tions and G-E’s technical assistance 
Electric, 
Chemical Materials Department, 
Section M-31, Pittsfield, Mass. 


LEXAN’ 


Polycarbonate Resin 


program today! General 


GENERAL @@ ELECTRIC 


For more information, turn to Reader Service card, circle No. 394 


>» A new vinyl tank ng material 

designed for use in food storage 
dry and liquid 
foods. The lining, called Koroseal, is 


tanks handling both 


marketed by B. F. Goodrich Indus 
trial Products Co., Akron, Ohio. 


KEY NO. 637 


4 high density, 
TFE sheet is said to have 
trength and 
than currently available TFE sheets 


The new TFE sheet is sold by Fluoro- 
carbon Co., 1754 S. Clementine St., 
KEY NO. 638 


Anaheim, Calif 
> A new copper-clad 


signed primarily for microwave and 


UHF 


nate, called Tellon 


printed circuitry. The lami 


Orange, N. J. It is supplied in thick 


nesses from 0.020 to 0.125 in. 


KEY NO. 639 
> Rayclad Tubes, Inc., Redwood City, 
Calif. has introduced a new trans- 
parent irradiated insulation sleeving 
called Thermofit. When heated, the 
sleeving shrinks to a smaller and 
sleeving 
presum- 
ably a polyolefin) can be used over 
67 to 275 F. 


KEY NO. 640 


predetermined siz The 
(composition not 


disclosed 


the temperature range 


Other nonmetallics 


> Porous shapes in alumina or mag- 
nesia ceramics for experimental use 


pressure-molded 
better 


dimensional properties 


aminate is de 


3A, is available 
from Tell Mfg. Co., 520 Cary St., 


in fuel cell research are now avail- 
able from American Lava Corp., 
Manufacturers Rd., Chattanooga 5, 
Tenn. KEY NO. 641 


>» A perforated vinyl-coated acous- 
tical felt is said to provide from 
100 to 300% more sound absorption 
than currently used sound absorbing 
materials. Introduced by Western 
Felt Works, 4021 Ogden Ave., Chi 
cago 23, the flameproof felt is ex- 
pected to be used as a lining material 

compute! 
applications 


in business machines, 
equipment and other 

where noise abatement is a require 
ment. The felt is supplied in rolls 
and in cut parts KEY NO. 642 


> Electronic Mechanics, Inc., 101 
Clifton Blvd., Clifton, N. J. has an- 
nounced production of a nonwarping 
printed circuit board made of glass 
bonded mica with deposited copper. 
The circuit board, called Mykroy, 
does not outgas, absorb moisture or 
support combustion. It is supplied in 
sizes up to 19 by 29 ir KEY NO. 643 


> A nonwoven, cross reinforced fiber- 
glass tape for armature banding has 
been introduced by Coast Mfg. & 
Supply Co., P. O. Box 71, Livermore, 
Calif. under the tradename Vec-O 
Tex. The tape has high strength and 
does not split during installation. 
KEY NO. 644 
» A heavy-duty, laminated hardwood 


is recommended as 
trucks and trailers. The laminate, 
called Dura-Wood, is shipped precut 
to exact specifications. The developer, 
E. 
Memphis 1, 
type of flooring can be installed in 
a fraction of the time required for 
ordinary wooden floors. 


to a high 
cleaning and burnishing liquid for 
metals; and No. 
abrasive compound that can be used 
for deburring ferrous and nonfer 
rous metals 


> A line of silicone and 
ceramic coatings has been designed 
to protect metals at temperatures up 
to 1400 F. The coatings are available 
in any color 


Hyde Park, Boston 36, Mass. 


flooring for 


L. Bruce Co., 1648 Thomas St., 
Tenn., says the new 


KEY NO. 645 


Finishes 


> Three new barrel finishing com 
pounds have been introduced recently 
by Almco, 
King-Seeley Corp., Albert Lea, Minn. 
No. 101 is a powder specifically for 
mulated for burnishing aluminum, 
zine, stainless steel and other metals 


Queen Products Div., 


luster; No. 101A is a 


403 is a neutral 


KEY NO. 646 


silicone 


from Dampney Co., 


KEY NO. 647 


> A gold polyester coating can be 
used to produce decorative effects on 
a variety of consumer goods. Th 
coating, designated IC-2168, is avail 
able from 


Interchemical Corp., 
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—solves 
this difficult 
sealing problem in 


GUIDED 
ee) | oe 


Morganite PY7 Seals provide high reliability in this missile appli 
cation where premium performance is essential due to severe environ- 
mental conditions. Combustion gases at 900°F are on one side, oil at 
low temperatur2 on the other. Speed is 3600 R.P.M., face load 20 Ibs. 
and mating survace is stainless steel 


Specify Morganite for al! seal requirements. Ask Morganite engi 
neers for a recommendation on your specific applications. Morganite 
seals assure longer life in the presence of grease, searching liquids, cor 
rosives, high pressures and high temperatures. Call or write for com 
plete data, today — please address inquiries on company letterhead. 


FOR OVER HALF A CENTURY 
3324 48th Avenue, 
Long Island City 1, 
New York 
In Canada: 
Manufacturers of Fine Carbon Graphite Products including Mechani Morganite Canada Ltd., 
cal Carbons, Motor and Generator Brushes, Carbon Piles, Current Toronto 


Collectors and Electrical Contacts — Distributors of 99.7% Pure 
Al,0, Tubes, Crucibles and Crusilite Electric Heating Elements 


For more information, turn to Reader Service card, circle No. 454 
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Finishes Div., 224 McWhorter St., 
Newark 5, N.J. KEY NO. 648 


>» Mitchell-Bradford Chemical Co., 
Wampus Lane, Milford, Conn. is 
marketing a new compound called 
Black Magic that deposits a durable 
black finish on zinc, zine electro- 
plates, and zinc-base die castings. 
KEY NO. 649 


> A ready-mixed epoxy enamel for 
maintenance coating of surfaces and 
equipment exposed to alkali and acid 
fumes is available from E. I. du 
Pont de Nemours & Co., Inc., Wil- 
mington 98, Del. The material, called 
Corlar, dries tack-free in 6 hr and 
can be used on wood, masonry and 
metals. KEY NO. 650 
> Three phenolic coating resins are 
now available in a new, free-flowing 
granulated form from Union Carbide 
Plastics Co., Div. of Union Carbide 
Corp., 270 Park Ave., New York 17 
The resins are Bakelite brand CKR- 
2400, CKR-2432 and CKR-5254. They 
are available at no extra cost 


KEY NO. 651 


> A single-immersion chromate con- 
version coating for zinc electroplates 
has been introduced recently by Mac 
Dermid Inc., Waterbury, Conn. The 
material, called MaCro Brite 2, pro 
duces a clear, bright finish with a 
chromium-like blue tint 

KEY NO. 652 
Joining, fastening 
> Development of a new heat-seal- 
able adhesive for aluminum foil ha 
been announced by Rubba, Inc., 1015 
E. 173rd St ‘ New York 60. The ad- 
hesive, designated Rubba-Foil, dries 
to a transparent film KEY NO. 653 


> A heavily coated, low alloy steel 


electrode has been added to a line of 
welding electrodes currently avail- 
able from Metal & Thermit Corp., 
Rahway, N. J. Deposits from the 
electrode contain about 44% mol) 
lenum introduced through the 

ng. The electrode, called Spe 

710 Mo, is recommended for joi 
high pressure piping, tanks 
boilers. KEY NO. 654 
> EZ-4523 is the name of a solvent- 
type, quick setting adhesive espé 
cially designed for bonding expanded 
polystyrene to wood, metal and other 
materials. The new adhesive is avai 
able from Permacel Inc., New Bruns 
vick, N. J KEY NO. 655 
> A new heat setting adhesive can 
be used to bond vinyl plastisols to 
metals, glass, ceramics and other 
materials. The adhesive, called } 
grip 22-4, is marketed by Goodyear 
Tire & Rubber Co., Chemical Div., 
Akron, Ohio. KEY NO. 656 


1] 
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Better Reliability 
Takes Joint Effort 


In this modern era of jet flight, electronic brains and 
atomic energy, freedom from service failure has become an 
increasingly important engineering consideration. 

Of course, reliable performance is and always has been 
a factor in the design and manufacture of most industrial 
and consumer products. A breakdown in a piece of indus 
trial equipment often means a costly work stoppage. And a 
failure in a consumer product, though not catastrophic, can 
cause the user to switch brands next time he buys. 

But it is the current demand for much higher levels 
of trouble-free service than we are accustomed to that has 

by H. R. Clauser intensified the concern over reliability. In many of the 
Editor products of our modern technology 100% reliability of criti- 
cal parts is demanded. A single failure in a jet airplane, 
for example, can be (and has been) catastrophic. And in 
missile electronic systems, one transistor failure can mean 
the loss of a multimillion dollar missile. That is why part 
failure rates of as little as 0.01 and 0.001% per 1000 hr 
are demanded in missile and space vehicle electronic equip 
ment. Reliability of 99.99% may seem an excessive demand, 
but a system containing 1000 components of such reliability 
has itself only 91% reliability. 


Materials play critical role 

In the push to higher reliability levels, materials play 
the key role. For it is axiomatic that the reliability of a 
part can be no better than that of the material used. 

It is plain that the engineer cannot ignore reliability 
considerations in applying engineering materials. Thus, 
when he wants to use a new or different material, it is not 
enough for him to make his selection on the basis of service 
and fabricating properties. Important as these considera 
tions are, he must also consider the quality or the reliability 
of the material in the intended application. 

The adoption of new high strength alloys for jet land- 
ing gear is a case in point. In a paper presented last fall at 
the Metal Show, Joan Barriage, Federal Aviation Agency, 
pointed out that even though the strength properties of the 
new alloys were adequate, their greater notch sensitivity 
resulted in lower reliability, which had to be compensated 
for in design and fabrication of the part. 


Design and fabrication important 

The case just cited suggests that the reliability of a 
material’s performance is also closely related to design and 
fabrication. The classic example is the case of the all-welded 
“victory” ships. When a number of these merchant vessels 
broke apart in service, many people hastily concluded that 
welding, per se, was the cause of the failures. However, 
extensive investigations showed that the fractures usually 
occurred because design detail or welding techniques did not 
take into account the notch-sensitivity of the steel. 

And finally, materials producers and suppliers share in 
the responsibility for achieving better reliability. As the 
allowable failure rates become more stringent, the materials 
user must depend on his supplier to provide higher quality 
material to meet the stiffer requirements. This requires the 
cooperative efforts of supplier and user in developing quality 
limits on processing and service properties. 

It is certain that reliability requirements for many 
products will continue to grow more stringent. It is evident 
that to meet those requirements the combined efforts of 
everyone involved with materials will be needed. 
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GET THIS PACKAGED 
PROBLEM SOLVER 
THE At FELT 
APPLICATIONS GUIDE 


Packed with proven solutions to engineering problems, 
the A+ FELT APPLICATIONS GUIDE illustrates the scope 
of advanced engineering and research available with the 
world’s most versatile engineering and design material, 
A+ FELT in both wool and all synthetic fiber construc- 
tions. American Felt Company also gives you specialized 
technical literature on the many useful properties of felts 
and on a wide range of applications . . . experienced 
consultation on materials problem. . . precision cutting 
and fabricating facilities. Write today for your FREE copy 
of the A+ FELT APPLICATIONS GUIDE and Technical 
Bulletin 8-60, a comprehensive survey of physical, me- 
chanical, chemical properties and fabricating methods 
of wool felts. 


For more information, turn to Reader Service card, circle No. 435 





The New York Air Brake Co. reports... 
“few rejections, superior quality 
for hydraulic pump with TIMKEN‘ steel” 


Engineers at Watertown Division of The New York Air 
Brake Co. needed a Hi-Carbon Alloy Steel for production 
of this Stratopower 66W Series Hydraulic Pump and 
because this pump plays a vital role in guided missile and 
aircraft hydraulic systems, the steel had to be of superior 
quality and cleanliness. 

They consulted Timken Company metallurgists, who've 
been solving tough steel problems for over 40 years. After 
careful study, these experts recommended a special air- 
craft quality Timken® ‘‘52100"’ bar stock. The special 
characteristics and uniform high quality of every ship- 
ment of Timken ‘‘52100”’ provided consistent high quality 
finished parts. 

One reason for the excellent results with Timken 
*52100"’ is the extremely rigid standards of magnaflux 
inspection we set for it. Another is—etch standards are 


super critical in regard to cleanliness and center porosity. 
And there’s uniform response to heat treatment with 
minimum distortion. 

Hundreds of tough steel problems have been solved 
with Timken fine alloy steel. Give yours to Timken Com- 
pany metallurgists. Let us help you solve your steel 
problems. Call or write: The Timken Roller Bearing 
Company, Steel 
and Tube Divi- © 
sion, Canton 6, 
Ohio. Makers of 
Tapered Roller 
Bearings, Fine 
Alloy Steel and 4 
Removable Rock Fine 


Bits. Alloy 


For more information, turn to Reader Service card, circle No. 393 
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